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(57) Abstract 

The present invention is to compounds of formula (I) or formula (II) or pharmaceutically acceptable salts thereof for the treatment of 
PKC-mediated disease states, wherein inter alia R 1 is hydrogen, lower alky I or optionally substituted aryl; R 2 is hydrogen or lower alkyl; 
R 3 is hydrogen or -(CH 2 )kR 6 , wherein R 6 is -CO2R 7 , -NHC(0)R 7 , -NRTR 8 , or -C(0)NR 7 R 8 , wherein R 7 and R 8 , independently from one 
another, are hydrogen, or alkyl provided that when R 6 is -CO2R 7 , R 7 is not hydrogen; R 4 and R 5 , independently from one another, are 
hydrogen or lower alkyl, or wherein R 4 and R 5 , together with the nitrogen to which they are bound, form a saturated or unsaturated 5-, 6-, 
or 7-membered ring; E is CH-R 9 , wherein R 9 is hydrogen, alkoxy, -OH or -NR 10 R n , wherein R 10 and R 11 , independently from one another, 
are hydrogen or lower alkyl, or wherein R 10 and R 11 , together with the nitrogen to which they are bound, form a saturated or unsaturated 
5-, 6-, or 7-membered ring; X is CH or N; Y is -CH2 or -O, and further wherein Y is positioned on the central aromatic ring either ortho, 
meta or para relative to the amine containing side chain; Z is -CH2 or optionally substituted aryl; k is an integer between 0 and 10; m is an 
integer between 0 and 10, provided that m is 0 only when Z is optionally substituted aryl or optionally substituted heteroaryl, and further, 
provided that when m is 0 and Z is optionally substituted aryl or optionally substituted heteroaryl, R 4 and R 5 are not hydrogen or lower 
alkyl; n is an integer between 6 and 20; and p is an integer between 0 and 1, provided that p must be 0 when Z is optionally substituted 
aryl or optionally substituted heteroaryl. 
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WO 95/17888 PCT/US94/14684 
PHENYLMETHYL HEXAN AMIDES, AND THE USE THEREOF 

FIFJ ,D QF Tm TNVfiNTtQN 

This invention relates to phenylraethyl hexanamides and pharmaceutical 
5 compositions containing them. In addition, this invention relates to the use of 

phenylmethyl hexanamides as inhibitors of protein kinase C ("PKC"). Further, this 
invention relates to the treatment of PKC mediated disease states, including, but not limited 
to, chronic inflammatory and proliferative diseases such as psoriasis, neurological 
disorders and cancer, all in mammals, preferably humans, with the phenylmethyl 
10 hexanamides of this invention. 

p ACKQRQVND OF THE INVENTION 

PKC, first discovered in 1977, is a member of a class of enzymes known as 
kinases that catalyze the transfer of a phosphate group from ATP to a substrate. PKC 

15 catalyzes phosphorylation of the amino acids serine and threonine. PKC is found in all 
tissue types and is believed to play a major role in cellular regulation, neurotransmission, 
tumor promotion, signal transduction, and cellular proliferation. Physiological activity of 
the enzyme is regulated by Ca 2 +, diacylglycerol ("DAG"), and phosphotidylserine CPS"). 
These modulators interact with the regulatory domain of the enzyme while substrate and 

20 ATP binding occur at the catalytic domain. Activators of the enzyme, such as phorbol 
esters, are known to cause intense inflammation and tumor promotion. Thus, compounds 
that are able to regulate the enzyme would be expected to be useful therapeutic agents for 
the treatment of chronic inflammatory and proliferative diseases, including, but not limited 
to, psoriasis, neurological disorders and cancer. An inhibitor of PKC would be expected 

25 to serve as such a regulating agent 

Most of the reported PKC inhibitors act via interaction with the catalytic domain of 
the enzyme. Few regulatory domain inhibitors have been reported. Since the catalytic 
domain of PKC has a high degree of homology with that of other kinases, it has been 
shown that many of the catalytic domain inhibitors exhibit activity against multiple kinases. 

30 Thus, the catalytic domain inhibitors are non-selective. However, since the regulatory 
domain of PKC has a structure unique to PKC, a compound that interacts with the 
regulatory domain of the enzyme would be expected to be a selective inhibitor. Thus, a 
regulatory domain inhibitor of PKC is highly desirable because it will have far less 
potential to inhibit non-target kinases. 

35 It has been found that the phenylmethyl hexanamides of this invention function as 

regulatory domain inhibitors of PKC and hence have utility in the prevention or therapeutic 
treatment of PKC mediated disease states. 
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SUMMARY OF THE INVENTION 

In one aspect, the present invention is to compounds of formula (I) or formula (II) 
or pharmaceutical^ acceptable salts thereof: 

3 

« R 

I x--^ 1 



RRN-(CH 2 ) m ZE p v^N. 



0 

Formula (I) 




Y-(CH 2 ) n R 



R R N-(CH 2 ) m ZE- 




o 

Formula (II) 



wherein 

R.1 is hydrogen, lower alkyl, optionally substituted aryl, optionally substituted 
arylalkyl, optionally substituted heteroaryl or optionally substituted heteroarylalkyl; 
is hydrogen or lower alkyl; 
15 R3 is hydrogen, GsCR 6 or -(CH2)kR 6 ; 

R 4 andR5 independently from one another, are hydrogen or lower alkyl; or 
and R5, together with the nitrogen to which they are bound, form a saturated or 
unsaturated 5-, 6-, or 7-raembered ring; 

R 6 is aryl, -CO2R 7 , -NHC(0)R 7 , -NR 7 R 8 , or -C(0)NR 7 R8; 
20 R*7 and R**, independently from one another, are hydrogen, or alkyl, provided that 

when R 6 is -CO2R 7 , R 7 is not hydrogen; 

E is CH-R 9 , wherein R 9 is hydrogen, alkoxy, -OH or -NR^R* 1 ; 

RlO 

and R.1 l f independently from one another, are hydrogen or lower alkyl, or 
wherein R*0 and R 1 1 , together with the nitrogen to which they are bound, form a 
25 saturated or unsaturated 5-, 6-, or 7-membered ring; 
Xis CH orN; 

Y is -CH2, -O, -S, -N or C(0)NR 12 R 13 , wherein R* 2 and Rl3 are, 
independently from one another, hydrogen or alkyl, and further wherein Y is positioned 
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on the central aromatic ring either ortho, meta or para relative to the amide containing side 
chain; 

Z is -CH2, optionally substituted aryl, optionally substituted arylalkyl, optionally 
substituted heteroaryl or optionally substituted heteroarylalkyl; 
5 k is an integer between 0 and 10; 

m is an integer between 0 and 10, provided that m is 0 only when Z is optionally 
substituted aryl or optionally substituted heteroaryl, and further, provided that when m is 0 
and Z is optionally substituted aryl or optionally substituted heteroaryl, R 4 and R 5 are not 
hydrogen or lower alkyl; 
10 n is an integer between 6 and 20; and 

p is an integer between 0 and 1. 

In another aspect, the present invention is to pharmaceutical compositions 
comprising a compound of formula (I) or formula (II), and a pharmaceutically acceptable 
carrier therefor. 

15 In yet another aspect, the present invention is to a method of treating PKC 

mediated disease states, including, but not limited to, chronic inflammatory and 
proliferative diseases such as psoriasis, neurological disorders and cancer, all in mammals, 
preferably humans, comprising administering to such mammal in need thereof, an effective 
amount of a compound of formula (I) or formula (II), or pharmaceutically active salts 

20 thereof. 

In still another aspect, the present invention is in a method of inhibiting PKC in a 
mammal in need thereof, comprising administering to said mammal an effective amount of 
a compound of formula (I) or formula (II) or a pharmaceutically acceptable salt thereof. 

25 DETAILED DE SCRIPTION OF THE INVENTION 

It has now been discovered that compounds of formula (I) and formula (II) are 

PKC inhibitors. It has also now been discovered that selective inhibition of PKC mediated 

mechanisms by treatment with a compound of formula (I) or formula (II), or a 

pharmaceutically acceptable salt thereof, represents a novel therapeutic and preventative 
30 approach to the treatment of a variety of disease states, including, but not limited to, 

chronic inflammatory and proliferative diseases such as psoriasis, neurological disorders 

and cancer, all in mammals, preferably humans. 

The terra "lower alkyl" is used herein at all occurrences to mean a straight or 

branched chain radical of 1 to 6 carbon atoms, unless the chain length is limited thereto, 
35 including, but not limited to methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl, 

isobutyl, tert-butyl, and the like. 
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The term "alkyl" is used herein at all occurrences to mean a straight or branched 
chain radical of 7 to 20 carbon atoms, unless the chain length is limited thereto, including, 
but not limited to heptyl, octyl, nonyl, decyl, dodecyl, and the like. 

Hie term "alkoxy" is used herein at all occurrences to mean a straight or branched 
5 chain radical of 1 to 6 carbon atoms, unless the chain length is limited thereto, bonded to 
an oxygen atom, including, but not limited to, methoxy, ethoxy, n-propoxy, isopropoxy, 
and the like. 

The terms "aryl" or "heteroaryl" are used herein at all occurrences to mean 5-14- 
membered optionally substituted aromatic ring(s) or ring systems which may include bi- or 

10 tri-cyclic systems and, wherein one or more of the rings or ring systems may include one 
or more heteroatoms, which heteroatoms are selected from oxygen, nitrogen or sulfur. 
Representative examples include, but are not limited to, phenyl, naphthyl, pyridyl, 
quinolinyl, thiazinyl, furanyl, pyrimidine, oxazole, thiazole, thiadiazole, triazole, 
imidazole, benzimidazole, and the like. 

15 The term "halogen" is used herein at all occurrences to mean chloro, fluoro, iodo 

and bromo. 

The term "5-, 6-, or 7-membered ring" is used at all occurrences to mean that 
substituents R 4 and R 5 and substituents R 7 and R 8 , together with the nitrogen to which 
they are bound, form a saturated or unsaturated cyclic ring structure optionally containing 

20 at least one additional heteroatom selected from oxygen, nitrogen or sulfur, including, but 
not limited to, morpholine, piperizine, piperidine, pyrrolidine, pyridine, and the like. 

The terms "arylalkyl" and "heteroarylalkyl" are used herein at all occurrences to 
mean an aryl or heteroaryl moiety, respectively as defined above, that is connected to a 
alkyl moiety as defined above, such as a benzyl group. 

25 The term "optionally substituted" is used herein at all occurrences to mean that the 

moieties may or may not be substituted with, from one to three functional groups, 
including, but not limited to, alkyl, alkoxy, halogen, trifluoromethyl, nitro, cyano, amino, 
amido, hydroxy, aryl, heteroaryl, arylalkyl, and heteroarylalkyl. 

The terms "optionally substituted aryl" or "optionally substituted arylalkyl" are 

30 used herein at all occurrences to mean an aryl ring (or the aryl ring of an arylalkyl moiety 
as defined above) which is optionally substituted with alkyl, alkoxy, halogen, 
trifluoromethyl, nitro, cyano, amino, amido, hydroxy, aryl, heteroaryl, arylalkyl, and 
heteroarylalkyl, preferably alkoxy, halo or trifluoromethyl, more preferably methoxy, 
ethoxy, chloro, fluoro or trifluoromethyl. 

35 The term "optionally substituted heteroaryl" or "optionally substituted 

heteroarylalkyl" is used herein at all occurrences to mean a heteroaryl ring (or the 



-4- 



m . . 

WO 95/17888 PCT/US94/14684 

heteroaryl ring of a heteroarylalkyl moiety as defined above) which is optionally 
substituted with alkyl, alkoxy, halogen, trifluoromethyl, nitro, cyano, amino, amido, or 
hydroxy. 

The term "central aromatic ring" is used herein at all occurrences to mean the 
5 aromatic ring of formula (I) or formula (II) which contains variable X. 

As will be understood by those skilled in the art, pharmaceutically acceptable salts 
include, but are not limited to, salts with organic acids such as hydrochloric, -sulfate, 
phosphate, diphosphate, hydrobromide, and nitrate or salts with an organic acid such as 
. malate, raaleate, fumarate, tartrate, succinate, citrate, acetate, lactate, methansulfonate, p- 
10 toluensulf onate or palmitate, salicylate and stearate. 

For the compounds of formulae (I) and (II) various embodiments are as follows. 
R 1 is suitably hydrogen, lower alkyl, optionally substituted aryl, optionally 
substituted arylalkyl, optionally substituted heteroaryl or optionally substituted 
heteroarylalkyl. R 1 is preferably hydrogen, lower alkyl or unsubstituted aryl, more 
15 preferably, hydrogen, methyl, ethyl or phenyl, most preferably hydrogen, methyl or ethyl. 
R 2 is suitably hydrogen or lower alkyl. Preferably, R 2 is hydrogen, methyl or 
ethyl. More preferably, R 2 is hydrogen or methyl. 

R 3 is suitably hydrogen, OCR 6 or -(CH2)kR 6 - Preferably, R 3 is hydrogen or 
-(CH2)kR 6 - When R 3 is -(CH2)kR 6 » k is preferably an integer from 0 to 5, more 
20 preferably, an integer from 0 to 3 and R 6 is preferably -NR 7 R 8 or -CO2R 7 . When R 6 is 
NR 7 R 8 , R 7 and R 8 are preferably hydrogen, or lower alkyl, more preferably hydrogen, 
methyl or ethyl, most preferably hydrogen. When R 6 is CO2R 7 , R 7 is preferably lower 
alkyl, most preferably methyl. When R 3 is OCR 6 , R 6 is aryl, preferably phenyl. 

R 4 and R 5 , independently from one another, are suitably, hydrogen or lower alkyl; 
25 or R 4 and R 5 , together with the nitrogen to which they are bound, form a saturated or 
unsaturated 5-, 6-, or 7-membered ring. Preferably, R 4 and R 5 , independently from one 
another are hydrogen, methyl or ethyl. When R 4 and R 5 , together with the nitrogen to 
which they are bound, form a six-membered ring, the ring is preferably a piperazine ring 
or a morphoiine ring. 

30 R 6 is suitably aryl, -CO2R 7 , -NHC(0)R 7 , -NR 7 R 8 , or -C(0)NR 7 R 8 . 

Preferably, R 6 is -NR 7 R 8 or -CO2R 7 . 

R 7 and R 8 , independently from one another, are suitably hydrogen, or alkyl, 
provided that when R 6 is -CO2R 7 , R 7 is not hydrogen. When R 6 is -NR 7 R 8 , R 7 and 
R 8 , independently from one another are, preferably hydrogen or lower alkyl, more 

35 preferably, hydrogen or methyl, most preferably, R 7 and R 8 are each hydrogen. When 
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R 6 is -CO2R 7 , R 7 is preferably lower alkyl, more preferably C\ to C3 alkyl, most 
preferably methyl. 

E is suitably CH-R 9 , wherein R 9 is hydrogen, alkoxy, -OH or -NR 1 ^ 1 1 . It will 
be clear to the skilled artisan that for a compound of formula (II), R 9 can not be -OH or 
5 -NRiOR 1 1 because the compounds are potentially unstable. 

RlO and R 1 1, independently from one another, are hydrogen or lower alkyl, or 
wherein Rl° and R 1 together with the nitrogen to which they are bound, fortn a 
saturated or unsaturated 5-, 6-, or 7-membered ring. Preferably, E is CH-R 9 , wherein R 9 
is hydrogen or -NR 10 r! more preferably, R 9 is hydrogen. When R 9 is -NR^R 1 1 , 
10 preferably, R 10 and R 1 1 , independently from one another, are hydrogen, methyl or ethyl, 
most preferably R 10 and R 1 1 are each hydrogen. 

X is suitably CH or N. X is preferably CH. 

Y is suitably -CH2, -O, -S, -N or -C(0)NR 12 R 13 , wherein R 12 and R 13 are, 
independently from one another, hydrogen or alkyl, and further wherein Y is positioned 
15 on the central aromatic ring either ortho, meta or para relative to the amide containing side 
chain. Y is preferably -CH2, -O or -C(0)NR 12 R 13 , more preferably -CH2 or -O, most 
preferably -O. "Amide containing side chain", as used herein, refers to either the 
C(0>N(R 2 )-CH2- moiety of formula (I) or to the -N(R 2 )-C(0)- moiety of formula (ID. 
Z is suitably -CH2, optionally substituted aryl, optionally substituted arylalkyl, 
20 optionally substituted heteroaryl or optionally substituted heteroarylalkyl. Preferably, Z is 
CH2 or optionally substituted aryl, more preferably, CH2 or unsubstituted aryl, most 
preferably CH2 or phenyl. 

k is suitably an integer between 0 and 10; preferably k is an integer from 1 to 5. 
m is an integer between 0 and 10, provided that m is 0 only when Z is optionally 
25 substituted aryl or optionally substituted heteroaryl, and further, provided that when m is 0 
and Z is optionally substituted aryl or optionally substituted heteroaryl, R^ and R^ are not 
hydrogen or lower alkyl; preferably m is an integer from 1 to 8. 

n is an integer between 6 and 20; preferably n is an integer from 8 to 12. 
p is an integer between 0 and 1. 
30 A preferred embodiment of this invention is to a compound of formula (I) or 

formula (II), wherein: X is CH or N, more preferably, X is CH; Z is -CH2, or optionally 
substituted aryl; R 1 is hydrogen, lower alkyl or unsubstituted aryl, more preferably, R 1 is 
hydrogen or lower alkyl, most preferably, R 1 is hydrogen, methyl or ethyl; R 2 is 
hydrogen or unbranched lower alkyl, more preferably, R 2 is hydrogen, methyl or ethyl; 
35 R 3 is hydrogen or -(CH2)k R6 ; r4 ^ r5 » independendy, from one another, are 

hydrogen, lower alkyl or R 4 and R 5 , together with the nitrogen to which they are bound, 
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form a saturated or unsaturated 5-, 6- or 7-membered ring, more preferably, R 4 and R 5 , 
independently, from one another, are hydrogen, lower alkyl or R 4 and R 5 , together with 
the nitrogen to which they are bound, form a saturated six-membered ring, most 
preferably, R 4 and R 5 , independently, from one another, are hydrogen or lower alkyl; R 6 
5 is -NR 7 R 8 or -CO2R 7 , wherein R 7 and R 8 are, independently from one another, 
hydrogen or alkyl, provided that when R 6 is -CO2R 7 , R 7 is not hydrogen; more 
preferably, R 6 is NH2 or CO2CH3. [When R 3 is -(CH2>kR 6 and R6 is -NR 7 R 8 , R 7 and 
R 8 are most preferably hydrogen. When R 3 is -(CH2)kR 6 and R 6 is -CO2R 7 , R 7 is 
preferably lower alkyl, more preferably methyl or ethyl, most preferably methyl.] E is 

10 CH-R 9 , wherein R 9 is hydrogen or -NR^R**, wherein R 10 and R 1 1 , independently 
from one another, are hydrogen or lower alkyl, or wherein R 10 and R 1 1 , together with the 
nitrogen to which they are bound, form a saturated or unsaturated 5-, 6-, or 7-membered 
ring, more preferably, E is CH-R 9 , wherein R 9 is hydrogen or -NRlOR 1 j , wherein R 1( > 
and R*l, independently from one another, are hydrogen, most preferably, E is CH-R 9 , 

15 wherein R 9 is hydrogen; k is an integer between 0 and 10; more preferably, k is an integer 
between 0 and 5; m is an integer between 0 and 10, provided that m is 0 only when Z is 
optionally substituted aryl or optionally substituted heteroaryl, and further, provided that 
when m is 0 and Z is optionally substituted aryl or optionally substituted heteroaryl, R 4 
and R 5 are not hydrogen or lower alkyl; more preferably, ra is an integer from 1 to 8; n is 

20 an integer between 6 and 20; more preferably, n is an integer from 8 to 15; most 
preferably, n is an integer from 10 to 13; and p is an integer between 0 and 1. 

Among the preferred compounds of the invention are the following: 
(/?)-2,6-diamino-N-[[2-dodecyloxy)phenyl]methyl]-N-methylhexanamide; 
6-amino-N-[[2-(dodecyloxy)phenyl]methyl]-N-methylhexanamide; 

25 6-amino-N-methyl-N-[[[2-(8-phenyl)octyloxy]phenyl]methyl]hexanamide; 

(/?)-2,6-diamino-N-methyl-N-[[[2-(8-phenyl)octyloxy]phenyl]methyl] hexanamide; 
6-amino-N-[t2-(hexadecyloxy)phenyl]methyl]-N-methylhexanamide; 
4-amino-N-[[2-(dodecyloxy)phenyl]methyl]-N-methylbutanamide; 
6-amino-N-[[3-(dodecyloxy)phenyl]methyl]-N-methylhexanamide; 

30 N-[[2-(dodecyloxy)phenyl]methyl]-N-methyl-6-morpholinohexanamide; 
N-[[2-(dodecyloxy)phenyl]methyl]-N-[methylhexanamido]-6-N', N', N'- 

trimethylammonium bromide; 
6-araino-N-methyl-N-[[[2-(8-phenyl)octyl]phenyl]methyl]hexanaraide; 
N-t[(5-amino-2-dodecyloxy)phenyl]methyl]-6-ammchN-methytoexanamide; 

35 6-araino-N-[[2-dodecyloxy-5-[(l-oxooctyl)amino]phenyl]methyl]-N-methylhexananu 
6-amino-N-[[2-(dodecyloxy)phenyl]methyl]hexanamide; 
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6-amino-N-[(3-dodecyloxy)-2-pyridinyl]methyl]-N-methylhexanaraide; 
N-(6-aminohexane-l-yl)-2-dodecyloxybenzamide; 

N-(6-aminohexane-l-yl)-2-dodecyloxy-5-(2-methoxycarbonylethyl)benzamide; 

N-[4-(2-amino)ethyl]phenyl-2-dodecyloxybenzamide; 

N-(6-aminohexane- l-yl)-5-[(3-amino)propyl]-2-dodecyloxybenzaraide ; 

N-[3-(3-amino)propyl]phenyl-2-dodecyloxybenzamide; 

N-[2-(3-amino)propyl]phenyl-2-dodecyloxybenzamide; 

5-(2-phenylethynyl)-N-(6-arainohexan- l-yl)-2-dodecyloxybenzamide; 

5- (2-phenylethyl>N-(6-aminohexan-l-yl)-2-dodecyloxybenzamide; 

6- amino-N-[[3-[(N-dodecyl)aminocarbonyl] phenyl]methyl]hexanamide; 
N-(6-arainohexan-l-yl)-2-dodecyloxy-5-phenylbenzamide; 
N-(2-piperazinyl)phenyl-2-dodecyloxybenzamide; 
N-(3-piperazinyl-4-raethoxy)phenyl-2-dodecyloxybenzamide; and 
5-(3-aminopropyl>2-dodecyloxy-N-(3-piperazinyl^methoxy)phenylbenzamide; 

Meflipdg of Preparation 

The present compounds of formulae (I) and (II) can be prepared by art-recognized 
procedures from known or commercially available starting materials. Several different 
synthetic schemes can be used to prepare the compounds of this invention and are described 
in greater detail below. 

As a general summary of the synthetic pathways described in greater detail below 
the compounds of formulae (I) and (II) can be produced by the following means. One of 
ordinary skill in the art given this disclosure of how to make specific compounds of the 
invention would understand how to make analogous compounds of formula (I) and 
formula (II) that are within the scope of the instant invention. 

A) To prepare the intermediate compounds which are used in preparing a 
compound of formula (I), wherein Y is O (see Schemes 1, 2, 3, 5 and 6 shown below) an 
optionally substituted hydroxybenzaldehyde (such as ortho salicylaldehyde, meta 
salicylaldehyde or 5-nitro salicylaldehyde all commercially available from Aldrich®, 
Milwaukee, WI) is alkylated with an appropriate commercially available or conventionally 
prepared alkylating agent (such as 1-iodododecane, phenyloctylbroraide, hexadecyliodide) 
under mild basic conditions (such as K2CO3, CS2CO3) in an aprotic solvent (such as 

dimethylformamide ["DMF'], dimethyl sulfoxide ["DMSO"] or acetone) at elevated 
temperatures (such as 85°C to 90°C). The alkylating agent is chosen appropriately, 
depending upon the chain length desired for the substituent on the central aromatic ring. 
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B) Conversion of the aldehyde moiety on the intermediate prepared 
according to step (A) above to an N-alkyl amino moiety, is accomplished by dissolving the 
intermediate in an appropriate solvent (such as methanol, ethanol or methylene chloride) 
and treating the solution with methylamine hydrochloride, sodium cyanoborohydride and 

5 sodium acetate at room temperature, followed by work up with concentrated acid (such as 
HC1) and then basification with strong base (such as NaOH); and, if desired, subsequent 
purification. 

C) Conversion of the amino intermediate prepared according to step (B) 
above to a protected amide of formula (I), is accomplished by adding to the amine, which 

10 is dissolved in an aprotic solvent (such as methylene chloride), a suitable base (such as 4- 
methylmorpholine or triethylamine); and a suitable activated ester or a suitable acid chloride 
or a suitable carboxylic acid which acid is in the presence of a peptide coupling reagent 
[such as Not, Ne-di-tert-butoxycarbonyl-L-lysine N-hydroxysuccinimide ester or (tert- 
butoxycarbonyl)-e-aminocaproic acid; suitable peptide coupling reagents for use with the 

15 carboxylic acid are l-(3-dimethylaminopropyl)-3-ethylcarbodiimide hydrochloride 
("EDC") or dicyclohexylcarbodiimide ("DCC")], followed by addition of 1-hydroxy- 
benzotriazole hydrate ( M HOBT'). After the reaction is complete, the mixture is quenched 
with a suitable base (such as N,N-dimethylethylenediamine), followed by a standard work 
up and, if desired, subsequent purification. 

20 D) The amide intermediate prepared according to step (C) is deprotected 

using standard procedures such as treatment with an acid (such as trifluoroacetic acid 
("TFA") or HC1) in an aprotic solvent (such as methylene chloride or dioxane). The acid 
salt may be isolated at this point or the free base obtained by neutralization (see Schemes 1 , 
2, 4-8, 9, and 10-12). 

25 E) To prepare a compound of formula (I), wherein R 4 and R^, together 

with the nitrogen to which they are bound form a 6-membered morpholino ring, the above 
steps (A) and (B) are performed. Conversion of the amino intermediate prepared 
according to step (B) to an amide such as is depicted by 12-Scheme3. is accomplished by 
acylating the amino group with a suitable acid halide (such as 6-bromo-hexanoyl chloride 

30 or octanoyl chloride) in an aprotic solvent (such as methylene chloride) at room 
temperature or below. 

F) Alkylation of the intermediate prepared according to step (E) is 
performed by adding a heterocyclic amine (such as morpholine, or a protected piperazine 
or a suitable tertiary amine such as trimethylamine) to a solution of the intermediate in an 

35 aprotic solvent (such as DMF or DMSO) in an inert atmosphere (such as argon). Standard 
work up and purification, if desired, follows. 
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G) To prepare compounds of formula (I), wherein Y is -CH2, the 
procedures of PCT/US93/02803, published September 30, 1993 as WO 93/19035, 
specifically at page 15, Example 7, which is incorporated by reference herein, are used to 
make an aldehyde intermediate such as depicted below as K5-Sghgmg 4. The intermediate 

5 is converted to an amino intermediate, followed by amide formation and deprotection 
according to steps (B), (C) and (D) discussed above. 

H) To prepare compounds of formula (I), wherein R 3 is NH2, steps (A), 

(B) and (C) are performed on a nitro hydroxybenzaldehyde (such as 5-nitro 
salicylaldehyde). The protected nitro intermediate thus formed is reduced to the amino 

10 intermediate (see Scheme 5) using standard reduction conditions (such as palladium on 
carbon, in an H2 atmosphere). The above amine-containing compound is deprotected 

according to step (D) discussed above. 

I) To prepare compounds of formula (I), wherein R 3 is -NHC(0)R 7 , and 
R? is alkyl, the amino compound prepared according to step (H) is prepared and then 

15 acylated according to step (E), with subsequent deprotection according to step (D). 

J) An alternative method for preparing compounds of formula (I), wherein 
Y is O, is to start the synthesis with 2-hydroxybenzamide (Aldrich) which is alkylated 
according to step (A) above. The amide intermediate thus formed is then converted to an 
amine using conventional techniques such as reduction with LiAlH4 in THF, followed by 

20 steps (C) and (D). 

K) To prepare compounds of formula (I), wherein X is N, step (A) is 
performed on a hydroxypyridino compound such as 3-hydroxy-2- 
(hydroxymethyl)pyridine (Aldrich). The resulting alkylated hydroxymethyl intermediate is 
oxidized to an aldehyde with a suitable oxidizing agent (such as manganese dioxide or 

25 pyridinium chlorochromate) in an aprotic solvent (such as methylene chloride). Steps (B), 

(C) and (D) are performed on the oxidized intermediate (see Scheme 8). 

L) To prepare a compound of formula (II), wherein Y is O, 
acetylsalicyloyl chloride (Aldrich) is converted to an amide by treating a solution of N- 
Boc-1, 6-diaminohexane hydrochloride (commercially available from Fluka, 

30 Ronkonkoma, NY) in pyridine with the acid chloride. After the reaction is complete, the 
mixture is diluted with an aprotic solvent (such as methylene chloride or ethyl acetate) and 
poured into dilute acid (such as 10% HC1), which gives an amidoarylacetoxy intermediate 
after standard work up. This intermediate is dissolved in a protic solvent (such as 
methanol or ethanol) and treated with an excess of base (such as potassium carbonate), 

35 after which the mixture is poured into aqueous ammonium chloride and the desired Boc- 
protected hydroxyamide is extracted with an aprotic solvent (such as methylene chloride or 
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ethyl acetate). The Boc-protected hydroxyamide is then alkylated according to step (A) 
above, and deprotected according to step (D) above. 

M) To prepare a compound of formula (II), wherein R3is-(CH 2 )kR 6 ; R 6 
is -CO2R 7 ; and R 7 is alkyl, the carboxylic acid moiety of 5-formylsalicylic acid is 
converted to an amide by following the procedures of step (C) above, except N-(tert- 
butoxycarbonyl)-l,6 diaminohexane dihydrochloride is substituted for (2-dodecyloxy)-N- 
benzylamine and 5-formylsalicylic acid is substituted for (tert-butoxycarbonyl)-e- 
aminocaproic acid. Using the araido intennediate thus formed, alkylation step (A) is 
performed as discussed above. 

N) The aldehyde moiety of the intermediate prepared according to step (M) 
may be converted to a vinyl ester by dissolving it in an aprotic solvent (such as toluene) 
and treating it with methyl(triphenylphosphoranylidene)acetate and heated (to reflux, 
preferably, 50°C). The vinyl ester is reduced according to step (H) above and deprotected 
according to step (D) above. 

O) To prepare a compound of formula (II), wherein Z is phenyl, 4-nitro- 
phenethylamine hydrochloride (Aldrich) is added to a cooled solution of di-tert-butyl 
dicarbonate (Aldrich) in an aprotic solvent (such as DMF), after which, when the reaction 
is complete, a standard work up and purification, if desired, are performed in order to 
form a protected amino intermediate. 

P) The nitro moiety on the protected nitroamino compound prepared 
according to step (O) is reduced to an amino moiety according to step (H) above. 

Q) The unprotected amino moiety on the diamine prepared according to 
step (P) is converted to an amide according to steps (B) and (C) using salicylic acid instead 
of (tert-butoxycarbonyl)-e-aminocaproic acid. (See Scheme 11) 

R) To prepare a compound of formula (II), wherein R3 is -(CH 2 )kR6 
wherein R 6 is NR 7 R 8 , the method according to step (C) is performed by converting an 
acid (such as 5-iodosalicylic acid) into an amide by using N-Boc-1, 6-diaminohexane 
hydrochloride instead of (2-dodecyloxy)-N-benzylamine; which intermediate may be 
alkylated according to step (A) above. 

S) Conversion of the iodo moiety into a protected amino moiety on the 
above alkylated intermediate prepared according to step (R), is accomplished by dissolving 
the alkylated intermediate in an amine base (such a triethylamine) under an inert 
atmosphere (such as argon) and adding bis(triphenylphosphine)palladium(II) chloride and 
copper(I) iodide, wherein said mixture is heated (to about 50°C), cooled, worked up by 
standard procedures and purified, if desired. The protected amino moiety is reduced 
according to step (H) and deprotected according to step (D) above. Alternatively, the 
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palladium coupling may be accomplished by coupling to a boronate (Scheme 15) instead of 
an acetylene (Scheme 12) 

The following Schemes illustrate the reaction conditions and reagents used for 

» preparing specific compounds of the invention. 
Scheme 1 ( Ex amples 1. 2. 3. 4. 5. and 6) 




a) Q2H25I, K 2 CC>3, DMF, 90 °C; b) MeNH 2 • HCI, NaCNBH 3 , NaOAc, MeOH; c) 
Na,Ne-di-tert-butoxycarbonyl-L-lysine N-hydroxysuccinimide ester, HOBT, NMM, CH2CI2; d) 
TFA, CH 2 C1 2 ; e) 0.1N HCI. 



Scheme 1 illustrates the preparation of a specific compound of formula (I) wherein 
-YCCH^nR 1 is -OC12H25; R 2 is methyl; r3 is hydrogen; X is CH; E is -NH2; 2 is 
10 -CH2; m is 3; and R 4 and R 5 are hydrogen. Given this description, one of ordinary skill 
in the art would know how to make other analogous compounds which are within the 
scope of this invention. 
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NHMe 



a) C12H25I, K 2 C03 r DMF, 90 °C; b) MeNH 2 • HC1, NaCNBH 3 , NaOAc, MeOH; c) 
(tert-butoxycarbonyl>-£-aminocaproic acid, EDC, HOBT, NMM, CH 2 CI 2 ; d) 4N HQ/dioxane. 



Scheme 2 illustrates the preparation of a specific compound of formula (T) wherein 
5 -Y(CH2) n R 1 is -OC12H25; R 2 is methyl; R 3 is hydrogen; X is CH; E is -CH-R 9 
wherein R 9 is hydrogen; Z is -CH2; m is 3; and R 4 and R 5 are hydrogen. Given this 
description, one of ordinary skill in the art would know how to make other analogous 
compounds which are within the scope of this invention. 
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C 12 H 25 0 



C 12 H 25 0 




11 



12 




C 12 H 25 0 




C 12 H 25 0 




N Br 



a) 6-bromo-hexanoyl chloride, CH 2 C1 2 , 0 °C; b) moiphoiine, DMF; c) Me 3 N, DMF. 



10 



Scheme 3 illustrates the preparation of a specific compound of formula (I) wherein 
-Y(CH2)nR ! is -OC12H25; R 2 is methyl; R 3 is hydrogen; X is CH; E is -CH-R 9 , 
wherein R 9 is hydrogen; Z is -CH2; m is 3; and R 4 and R 5 independenUy from one 
another are hydrogen or, wherein R 4 and R 5 , together with the nitrogen to which they are 
bound, form a 6-membered ring. Given this description, one of ordinary skill in the art 
would know how to make other analogous compounds which are within the scope of this 
invention. 
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Ph(CH2)7CH2 Ph(CH 2 >7CH 2 




a) MeNH 2 • HC1, NaCNBH 3 , NaOAc MeOH; b) (tm-butoxycarbonyl)^-aminocaproic acid, EDC, 
HOBT, NMM, CH2CI2; c) 4N HCl/dioxane. 

Scheme 4 illustrates the preparation of a specific compound of formula (I) wherein 
-Y(CH2) n R 1 is -CH2(CH2)7Ph; R 2 is methyl; R 3 is hydrogen; X is CH; E is -CH-R9, 
5 wherein R 9 is hydrogen; Z is -CH2; m is 3; and R 4 and R 5 are hydrogen. Given this 
description, one of ordinary skill in the art would know how to make other analogous 
compounds which are within the scope of this invention. 
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OH H 25 C 12 0 H 25 C 12 0 




a) Ci 2 H 25 I, K 2 C0 3 , DMF, 90 °C; b) MeNH 2 • HCl, NaCNBH 3 , NaOAc, MeOH; c) 
(tert>butoxycarbonyl)-e-aminocaproic acid, EDC, HOBT, NMM, CH 2 C1 2 ; d) 10% Pd/C, H 2 , 
MeOH-EtO Ac; e) 4N HCl/dioxane. 

Scheme 5 illustrates the preparation of a specific compound of formula (I) wherein 
-Y(CH2)nR 1 is -OC12H25; R 2 is methyl; R 3 is -NR 7 R 8 , wherein R? and R 8 are each 
hydrogen; X is CH; E is -CH-R 9 , wherein R 9 is hydrogen; Z is -CH2; m is 3; and R 4 and 
R5 are hydrogen. Given this description, one of ordinary skill in the art would know how 
to make other analogous compounds which are within the scope of this invention. 
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Scheme 6 (Example 12) 




NH 2 



a 



T 



(CH 2 ) 5 NHBoc 



H2SC12O 



21 



NHC(0)C 7 H 15 




NHC(0)C7H 1S 




T 



(CH 2 ) 5 NHBoc 



H25C12O 

2S 



(CH 2 ) 5 NH 2 ♦ HCI 



H 25 C 12 0 



a) C7H15COCI CH 2 C1 2 , 0 °C; b) 4N HCl/dioxane. 

Scheme 6 illustrates the preparation of a specific compound of formula (I) wherein 
-Y(CH2)nR 1 is -OC12H25; R 2 is methyl; R 3 is -NHC(0)R7, wherein R 7 is alkyl; X is 
5 CH; E is -CH-R 9 , wherein R 9 is hydrogen; Z is -CH2; m is 3; and R 4 and R 5 are 
hydrogen. Given this description, one of ordinary skill in the art would know how to 
make other analogous compounds which are within the scope of this invention. 
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Sch me 7 (Example 13) 




a) C 12 H25l, K 2 C0 3 , DMF, 90 °C; b) 0.1M L1AIH4/THF, THF; c) 

(tert-butoxycarbonyl)-e-aminocaproic acid, EDC, HOBT, NMM, CH2CI2; <*) 4N HCl/dioxane. 

Scheme 7 illustrates the preparation of a specific compound of formula (I) wherein 
-Y(CH2) n R 1 is -OC12H25; R 2 is hydrogen; R3 is hydrogen, X is CH; E is -CH-R9 
5 wherein R 9 is hydrogen; Z is -CH2; m is 3; and R 4 and R 5 are hydrogen. Given this 
description, one of ordinary skill in the art would know how to make other analogous 
compounds which are within the scope of this invention. 
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Scheme 8 (Example 14) 




C12H25O ^ 6 

a) Q2H25I, K 2 C0 3 , DMF, 90 °C; b) MnO* CH 2 C1 2 ; c) MeNH 2 • HC1. NaCNBH 3 , NaOAc, 
MeOH; d) (tert-butoxycarbonyD-e-aminocaproic acid, EDC, HOBT, NMM, CH 2 Cl 2 ; e) 4N 
HCl/dioxane. 



Scheme 8 illustrates the preparation of a specific compound of formula (I) wherein 
-YCCHitoR 1 is -OC12H25 R 2 is methyl; R 3 is hydrogen; X is N; E is -CH-R 9 , wherein 
5 R9 is hydrogen; Z is -CH2; m is 3; and R 4 and R 5 are hydrogen. Given this description, 
one of ordinary skill in the art would know how to make other analogous compounds 
which are within the scope of this invention. 
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Scheme 9 (Example 15) 





NH(CH 2 ) 6 NH 2 *TFA 



4Q 41 

a) HC1 • H 2 N(CH 2 )6NHBoc, pyridine, then K 2 C0 3 , MeOH; b) CuH&I. Cs 2 C0 3 , DMF, 85 °C; c) 
TFA, CH 2 C1 2 . 

Scheme 9 illustrates the preparation of a specific compound of formula (II) wherein 
-Y(CH2) n R 1 is -OC12H25; R 2 is hydrogen; R 3 is hydrogen; X is CH; E is -CH-R 9 
wherein R 9 is hydrogen; Z is -CH2; m is 4; and R 4 and R 5 are hydrogen. Given this 
description, one of ordinary skill in the art would know how to make other analogous 
compounds which are within the scope of this invention. 
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finhemelO f Example 16) 



CHO CHO 




a) HQ • H 2 N(CH2)6NHBoc EDC, HOBT, NMM, CH 2 C1 2 ; b) C^H^I, Cs 2 CQ3, DMF, 85 °C; c) 
Ph 3 P=CHC0 2 Me, toluene, 50 °C; d) 10% Pd/C, H 2 , MeOH-EtOAc; e) 4N HC1, dioxane. 



Scheme 10 illustrates the preparation of a specific compound of formula (II) 
wherein -Y(CH2) n R 1 is -OC12H25; R 2 is hydrogen; R3 is -(CH2)kR 6 , wherein k is 2 
5 and R 6 is -CO2R 7 , wherein R 7 is methyl; X is CH; E is -CH-R 9 wherein R 9 is 

hydrogen; Z is -CH2; m is 4; and R 4 and R 5 are hydrogen. Given this description, one of 
ordinary skill in the art would know how to make other analogous compounds which are 
within the scope of this invention. 
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Scheme11 ( Example 17) 
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a) Boc 2 O f pyridine, DMF; b) 10% Pd/C, H 2 , MeOH; c) salicylic acid, EDC, HOBT, NMM, 
CH 2 C1 2 ; d) C12H25L C^CC^, DMF, 85 °C; e) 4N HQ, dioxane. 

Scheme 1 1 illustrates the preparation of a specific compound of formula (II) 
wherein -Y(CH2)nR 1 is -OC12H25; R 2 is hydrogen; R 3 is hydrogen; X is CH; Z is 
5 -CH2; m is 1; p is 0; and R 4 and R 5 are hydrogen. Given this description, one of 

ordinary skill in the art would know how to make other analogous compounds which are 
within the scope of this invention. 
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Rrh m 12 (Example 18) 
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a) HC1 • H 2 N(CH 2 )«NHBoc EDC, HOBT, NMM, CH 2 a 2 ; b) C12H25L Cs 2 COj, DMF, 85 °C; c) 
CHCCH 2 NHBoc, 5% Ch^(PPh 3 ) 2l 5% Cul, Et 3 N, 50 °C; d) 10% Pd/C, H 2 , MeOH-EtOAc; e) 
4NHC1, dioxane. 

Scheme 12 illustrates the preparation of a specific compound of formula (II) 
wherein -Y(CH2)nR 1 is -OC12H25; R 2 is hydrogen; R3 is -(CH2)kR 6 » wherein k is 3 
5 and R 6 is -NR 7 R 8 , wherein R 7 and R 8 , independently from one another, are hydrogen; X 
is CH; E is -CH-R 9 , wherein R 9 is hydrogen; Z is -CH2; m is 4; and R 4 and R 5 are 
hydrogen. Given this description, one of ordinary skill in the art would know how to 
make other analogous compounds which are within the scope of this invention. 
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Scheme 13: 

1 2 




a) pyridine. 3-iodoaniline; b) K£0 3 , McOH: c) KjCOg. DMF. q 2 H25i: d) (Pb3Py>dCI 2 . Oil. E$N. =CH 2 NH4BOC 
e) 10% Pd/C McOH. 1%: f) HCL 

5 

Scheme 13 illustrates the preparation of a specific compound of formula (II) 
wherein -Y(CH2)nR 1 is -OC12H25; R 2 is hydrogen; R 3 is hydrogen; X is CH; Z is 
phenyl; m is 3; p is 0; and and are hydrogen. Given this description, one of 
ordinary skill in the art would know how to make other analogous compounds which are 
10 within the scope of this invention, for example, 3-iodoaniline may be substituted for 2- 
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iodoaniline as a reagent in step a of Scheme 13, in order to give a compound of the 
invention with a varying substitution pattern. 



schemed (Brempte 21) 




S3 



a) (tert-Butoxycaitionyl)-e-aminocaproic acid, EDC, HOBT, NMM, Ch^Cfe; b) 5% Pd(OAc) 2> 5% dppp, 
C 12 H 25 NH 2 , Et 3 N, DMSO, 70°C; c) 4N HCI/dioxane 

Scheme 14 illustrates the preparation of a specific compound of formula (I) 
wherein -Y(CH2)nR 1 is -C(0)NHCi 1H22CH3; R 2 is hydrogen; R 3 is hydrogen; X is 
CH; Z is -CH2; ra is 4; p is 0; and R 4 and R 5 are hydrogen. Given this description, one 
of ordinary skill in the art would know how to make other analogous compounds which 
are within the scope of this invention in order to give a compound of the invention with a 
varying substitution pattern. 
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Scheme15 (Exampl 22) 
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NH(CH 2 ) 6 NHBoc 



a) 5% Pd(OAc) 2 , 5% dppb, PhB(OH) 2 , Na 2 C0 3 , H 2 0, DME, 70-100°C; b) 4N HCl/dioxane. 

Scheme 15 illustrates the preparation of a specific compound of formula (II) 
wherein -YCCH^R 1 is -OC12H25; R 2 is hydrogen; R3 is phenyl; X is CH; Z is -CH2; 
5 m is 5; p is 0; and R 4 and R 5 are hydrogen. Given this description, one of ordinary skill 
in the art would know how to make other analogous compounds which are within the 
scope of this invention in order to give a compound of the invention with a varying 
substitution pattern. 

10 Methods of Treatment and Formulation of Pharmaceutical Compositions 

The compounds of formula (I) or formula (II) or a pharmaceutical^ acceptable salt 
thereof can be used in the manufacture of a medicament for the prophylactic or therapeutic 
treatment of any disease state in a human, or other mammal, which is exacerbated or caused 
by excessive or unregulated Protein Kinase C production by such mammal's cells. 

15 Compounds of formula (I) or formula (II) are capable of inhibiting Protein Kinase 

C isozymes, such as, but not limited to, PKC-a or PKC-£. Protein Kinase C isozymes 
affect a wide variety of cells and tissues and therefore, arc important and critical mediators 
of a wide variety of disease states and conditions. The inhibition of these kinases is of 
benefit in controlling, reducing and alleviating many of these disease states. 
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Accordingly, the present invention provides a method of treating a PKC-mediated 
disease which comprises administering an effective PKC-inhibiting amount of a compound of 
formula (I) or formula(II) or a pharmaceutically acceptable salt thereof. 

In particular, compounds of formula (I) or formula (II) or a pharmaceutically 
5 acceptable salt thereof are of use in the prophylaxis or therapy of any disease state in a 
human, or other mammal, which is exacerbated by or caused by excessive or unregulated 
PKC production by such mammal's cells. 

Accordingly, in another aspect, this invention relates to a method of inhibiting the 
production of PKC in a mammal in need thereof which comprises administering to said 
10 mammal an effective amount of a compound of formula (I) or formula (II) or a 
pharmaceutical^ acceptable salt thereof. 

There are many disease states in which excessive or unregulated PKC production 
is implicated in exacerbating and/or causing the disease. These include chronic 
inflammatory diseases, for example, as described in the following documents; Scrip No. 
15 7572 (Nov 12 1993), p. 15.; Ohmori et al., (1988) Arzneim-ForschJDrug Res.38 (1): 
pp. 809-814; and Nixon et al., (1991) Drugs Exp. Clin. Res. 17: pp. 389-393. and 
proliferative diseases such as psoriasis, neurological disorders, for example, as 
described in the following documents; Favaron et al., (1988) Proc Natl Acad Sci USA 
85: pp. 7351-7355; and Kharlamov A, et al., (1993) J Neurosci. 13: p. 2483; and 
20 cancer, for example, as described in the following documents; Akinaga et al, (1993) J. 
Antibiotics 46: pp. 1767-1771; Caravatti et al., (1994) Bioorg. & Med Chem. Lett. 4: 
pp. 399-404; and Meyer et al., (1989) Int. J. Cancer 43: pp. 851-856; Schwartz et al., 
(1993) Proc. Amer. Assn. Cancer Res. Abstr. 3471. 

The compounds of formula (I) or formula (II) or a pharmaceutically acceptable salt 
25 thereof may also be used topically in the treatment or prophylaxis of topical disease states 
mediated by or exacerbated by excessive PKC production, such as inflamed joints, psoriasis 
and other conditions associated with inflammation. 

The discovery that the compounds of formula (I) and formula (II) are inhibitors of 
PKC is based upon the effects of the compounds of formula (I) or formula (II) or a 
30 pharmaceutically acceptable salt thereof on the action or activity of the PKC enzyme in in vitro 
assays which are described herein. 

In order to use a compound of formula (I) or formula (II) or a pharmaceutically 
acceptable salt thereof in therapy, it will normally be formulated into a pharmaceutical 
composition in accordance with standard pharmaceutical practice. This invention, 
35 therefore, also relates to a pharmaceutical composition comprising an effective, non-toxic 
amount of a compound of formula (I) or formula (II) or a pharmaceutically acceptable salt 
thereof and a pharmaceutically acceptable carrier or diluent 
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The pharraaceutically effective compounds of this invention are administered in 
conventional dosage forms prepared by combining a compound of formula (I) or (II) 
("active ingredient") in an amount sufficient to produce inhibiting activity with standard 
pharmaceutical carriers or diluents according to conventional procedures. These 
5 procedures may involve mixing, granulating and compressing or dissolving the ingredients 
as appropriate to the desired preparation. 

The pharmaceutical carrier employed may be, for example, either a solid or liquid. 
Exemplary of solid carriers are lactose, terra alba, sucrose, talc, gelatin, agar, pectin, 
acacia, magnesium stearate, stearic acid and the like. Exemplary of liquid carriers are 
10 syrup, peanut oil, olive oil, water and the like. Similarly, the earner or diluent may 
include time delay material well known to the art, such as glyceryl monostearate or 
glyceryl distearate alone or with a wax. 

A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrier 
is used, the preparation can be tableted, placed in a hard gelatin capsule in powder or pellet 
15 form or in the form of a troche or lozenge. The amount of solid carrier will vary widely 
but preferably will be from about 25 mg to about 1 g. When a liquid carrier is used, the 
preparation will be in the form of a syrup, emulsion, soft gelatin capsule, sterile injectable 
liquid such as an ampule or nonaqueous liquid suspension. 

The compounds of formula (I) or formula (II) may also be administered topically to 
20 a mammal in need of the inhibition of PKC Thus, the compounds of formula (I) or 

formula (II) may be administered topically in the treatment or prophylaxis of inflammation 
in a mammal, including humans, and may be used in the relief or prophylaxis of PKC 
mediated diseases. 

The amount of a compound of formula (I) or formula (II) required for therapeutic 
25 effect on topical administration will, of course, vary with the compound chosen, the nature 
and severity of the inflammatory condition and the mammal undergoing treatment, and is 
ultimately at the discretion of the physician. A suitable anti-inflammatory dose of an active 
ingredient is 1.5 mg to 500 mg for topical administration, the most preferred dosage being 
1 mg to 100 mg, for example 5 to 25 mg administered two or three times daily. 
30 By topical administration is meant non-systemic administration and includes the 

application of a compound of formula (I) or formula (II) externally to the epidermis, to the 
buccal cavity and instillation of such a compound into the ear, eye and nose, and where the 
compound does not significantly enter the blood stream. By systemic administration is 
meant oral, intravenous, intraperitoneal and intramuscular administration. 
35 While it is possible for an active ingredient to be administered alone as the raw 

chemical, it is preferable to present it as a pharmaceutical formulation. The active 
ingredient may comprise, for topical administration, from 0.001% to 10% w/w, e.g. from 
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1% to 2% by weight of the formulation although it may comprise as much as 10% w/w but 
preferably not in excess of 5% w/w and more preferably from 0.1% to 1% w/w of the 
formulation. 

The topical formulations of the present invention, both for veterinary and for 
5 human medical use, comprise an active ingredient together with one or more acceptable 
carriers) therefor and optionally any other therapeutic ingredient(s). The carrier(s) must 
be 'acceptable' in the sense of being compatible with the other ingredients of the 
formulation and not deleterious to the recipient thereof. 

Formulations suitable for topical administration include liquid or semi-liquid 
10 preparations suitable for penetration through the skin to the site of inflammation such as 
liniments, lotions, creams, ointments or pastes, and drops suitable for administration to the 
eye, ear or nose. 

Drops according to the present invention may comprise sterile aqueous or oily 
solutions or suspensions and may be prepared by dissolving the active ingredient in a 

15 suitable aqueous; or alcoholic solution of a bactericidal and/or fungicidal agent and/or any 
other suitable preservative, and preferably including a surface active agent The resulting 
solution may then be clarified by filtration, transferred to a suitable container which is then 
sealed and ste rilize d by autoclaving or maintaining at 98-100°C for half an hour. 
Alternatively, the solution may be sterilized by filtration and transferred to the container by 

20 an aseptic technique. Examples of bactericidal and fungicidal agents suitable for inclusion 
in the drops are phenylmercuric nitrate or acetate (0.002%), benzalkonium chloride 
(0.01%) and chlorhexidine acetate (0.01%). Suitable solvents for the preparation of an 
oily solution include glycerol, diluted alcohol and propylene glycol. 

Lotions according to the present invention include those suitable for application to 

25 the skin or eye. An eye lotion may comprise a sterile aqueous solution optionally 
containing a bactericide and may be prepared by methods similar to those for the 
preparation of drops. Lotions or liniments for application to the skin may also include an 
agent to hasten drying and to cool the skin, such as an alcohol or acetone, and/or a 
moisturizer such as glycerol or an oil such as castor oil or arachis oil. 

30 Creams, ointments or pastes according to the present invention are semi-solid 

formulations of the active ingredient for external application. They may be made by 
mixing the active ingredient in finely-divided or powdered form, alone or in solution or 
suspension in an aqueous or non-aqueous fluid, with the aid of suitable machinery, with a 
greasy or non-greasy basis. The basis may comprise hydrocarbons such as hard, soft or 

35 liquid paraffin, glycerol, beeswax, a metallic soap; a mucilage; an oil of natural origin such 
as almond, corn, arachis, castor or olive oil; wool fat or its derivatives, or a fatty acid such 
as steric or oleic acid together with an alcohol such as propylene glycol. The formulation 
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may incorporate any suitable surface active agent such as an anionic, cationic or non-ionic 
surfactant such as sorbitan esters or polyoxyethylene derivatives thereof. Suspending 
agents such as natural gums, cellulose derivatives or inorganic materials such as 
silicaceous silicas, and other ingredients such as lanolin, may also be included. 
5 The compounds of formula (I) or formula (II) may also be administered by 

inhalation. By "inhalation" is meant intranasal and oral inhalation administration. 
Appropriate dosage forms for such administration, such as an aerosol formulation or a 
metered dose inhaler, may be prepared by conventional techniques. The daily dosage 
amount of a compound of formula (I) or formula (II) administered by inhalation is from 
10 about 0. 1 mg to about 100 mg per day, preferably about 1 mg to about 10 mg per day. 

This invention relates to a method of treating a disease state which is mediated by 
PKC in a mammal in need thereof, including humans, which comprises administering to 
such mammal an effective, PKC inhibiting amount of a formula (I) or formula (II) 
compound. 

15 By the term "treating" is meant either prophylactic or therapeutic therapy. By the 

term "mediated" is meant caused by or exacerbated by. Such formula (I) or formula (II) 
compound can be administered to such mammal in a conventional dosage form prepared 
by combining the formula (I) or formula (II) compound with a conventional 
pharmaceutical^ acceptable carrier or diluent according to known techniques. It will be 

20 recognized by one of skill in the art that the form and character of the pharmaceutically 
acceptable carrier or diluent is dictated by the amount of active ingredient with which it is 
to be combined, the route of administration and other well-known variables. The formula 
(I) or formula (II) compound is administered to a mammal in need of inhibition of PKC in 
an amount sufficient to inhibit PKC. The route of administration may be oral, parenteral, 

25 by inhalation or topical. 

The term parenteral as used herein includes intravenous, intramuscular, 
subcutaneous, intra-rectal, intravaginal or intraperitoneal administration. The 
subcutaneous and intramuscular forms of parenteral administration are generally preferred. 
The daily parenteral dosage regimen will preferably be from about 30 mg to about 300 mg 

30 per day. The daily oral dosage regimen will preferably be from about 100 mg to about 
2000 mg per day for treatment of PKC mediated disease states. 

It will be recognized by one of skill in the art that the optimal quantity and spacing 
of individual dosages of a formula (I) or formula (II) compound will be determined by the 
nature and extent of the condition being treated, the form, route and site of administration, 

35 and the particular mammal being treated, and that such optimums can be determined by 
conventional techniques. It will also be appreciated by one of skill in the art that the 
optimal course of treatment, i.e., the number of doses of the formula (I) or formula (II) 
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compound given per day for a defined number of days, can be ascertained by those skilled 
in the art using conventional course of treatment determination tests. 



EXAMPLES; 

5 Eyamrte 31; Preparation Qf fj|t)^ 1 fr(H»ipi«nQ-N-rr2- 

dodecvloxv>pheTivninethvl1 -N-methvlhexanamide dihvdrochloride 

A solution of 2-hydroxybenzaldehyde (2.5 g, 20.5 mmol) in DMF (41 mL) was 
treated with 1-iodododecane (5.48 g, 18.5 mmol) and potassium carbonate (12.77 g, 92.5 

10 mmol) under an argon atmosphere. The reaction was stirred at 90 C for 4 h. The reaction 
mixture was diluted with ethyl acetate and washed with water and brine, dried (MgS04), 
and concentrated in vacuo. The resulting crude oil was purified by flash column 
chromatography (silica, 25% ethyl acetate / hexane) to afford the title compound as a 
crystalline solid. *H NMR (400 MHz, CDCI3) 10.52 (s, 1H), 7.82 (d, J = 7.76 Hz, 

15 1H), 7.52 (m, 1H),6.98 (m, 2H), 4.06 (t, J = 6.52 Hz, 2H), 1.84 (m, 2H), 1.48 (m, 
2H), 1.27-1.50 (m, 16H), 0.88 (t, J = 6.11 Hz, 3H). 
b) (?-PQ^lQ?CYVN^gthY^gnzYlCTiPg 

The compound of Example 1(a) (500 rag, 1.72 mmol) was dissolved in methanol 
(3.6 mL) and treated with raethylamine hydrochloride ( 348 mg, 5. 16 mmol), sodium 

20 cyanoborohydride (220 mg, 3.44 mmol), and sodium acetate (423 mg, 5.16 mmol). The 
reaction was stirred at room temperature for 20 h by which time TLC showed complete 
reaction. Concentrated HC1 (to pH 2) was added, and the solution was basified to pH 12 
(solid NaOH) after gas evolution stopped. After removing the methanol at reduced 
pressure, the basic aqueous layer was extracted with diethyl ether (2x). The combined 

25 organic extracts were washed with brine, dried (Na2S04), and concentrated in vacuo. 
The resulting crude oil was purified by flash column chromatography (silica, 10% 
methanol / methylene chloride) to afford the title compound (314 rag, 60%) as an orange 
on. MS (ES) ra/e 306.2 [M+H]+. 
(*V2.6-n3i-tert-hutoxvcar^^ 

30 methyforaariamKie 

To a stirred solution of the compound of Example 1(b) (313 rag, 1.03 mmol) in 
methylene chloride (1.1 mL) was added 4-methylmorpholine (104 mg, 1.03 mmol). The 
reaction mixture was stirred for 10 minutes and Na,Ne-di-tert-butoxycarbonyl-L-lysine 
N-hydroxysuccinimide ester (546 mg, 1.23 mmol) was added followed by 1-hydroxy- 

35 benzotriazole hydrate (144 mg, 1.07 mmol). The orange mixture was stirred for 18 h and 
quenched with N,N-dimethylethylenediamine (27.4 mg, 0.31 mmol). After stirring for 45 
minutes, the reaction mixture was diluted with ethyl acetate and washed sequentially with 
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water, 10% aqueous citric acid, saturated NaHC03, water, and brine. The organic layer 
was dried over MgSCH and the solvent was removed at reduced pressure. The resulting 
crude oil was purified by flash column chromatography (silica, 50% ethyl acetate / hexane) 
to provide 530 mg (82%) of the title compound as a viscous colorless oil. MS (ES) m/e 

5 634.4 [M+H]+. 

d U/?V2.^Diamino-N-rr2^dodecvlox v^henvl1methvn>N-methvlhexanan)ide 

To a stirred solution of the compound of Example 1(c) (531 rag, 0.84. mmol) in 
methylene chloride (1.3 mL) was added 0.41 mL of trifluoroacetic acid. The reaction 
mixture was stirred for 18 h and the solvent was removed at reduced pressure. The 

10 resulting residue was dissolved in aqueous 1 N NaOH and extracted twice with diethyl 
ether. The combined organic layers were washed with brine, dried (MgS04), and 
concentrated in vacuo. The crude product was purified by flash column chromatography 
(silica, 90:1:0.5 chloroform-methanol-ammonium hydroxide) to afford 278 mg (77%) of 
the title compound as a viscous orange oil. MS (ES) m/e 434.6 [M+H]+ , 275.2, 160. 

15 e) (/?V2.6-Diamino-N-rr2^dodecvloxvYhenvnmeth vn-N-methvlhexanamide 
dihvdrochloride 

To a rapidly stirred solution of the compound of Example 1(d) (109 mg, 0.25 
mmol) in diethyl ether was added 0.5 mL (0.487 ramol) of 1.0 N HC1 in diethyl ether. 
The reaction mixture was stirred for 5 minutes and the solvent was removed at reduced 
20 pressure. The resulting white solid was dissolved in water (HPLC grade) and lyophilized 
to afford 132 rag (99%) of the tide compound as a white amorphous solid. Anal. 
(C26H49O2N3CI2 • 1.5 H2O) calcd: C, 58.52; H, 9.82; N, 7.87. Found C, 58.49; H, 
9.80; N, 7.80. 

25 Example 2: Preparatio n of 6-amfno-N-rr2-fdodecvloxv)phenvniiiethvll-N> 
methvlhexanamide hydrochloride 
a^ 6-(tert-Butoxvcarbonvttammo-N-r^ 

To a stirred solution of the compound of Example 1(b) (317 mg, 1.04 mmol) in 
methylene chloride (1.1 mL) was added 4-methylmorpholine (105 mg, 1.04 mmol). The 

30 reaction mixture was stirred for 10 minutes and (tert-butoxycarbonyl)-E-aminocaproic acid 
(289 mg, 1.25 mmol) was added followed by 1-hydroxybenzotriazole hydrate (147 mg, 
1.08 mmol) and l-(3-dimethylarainopropyl)-3-ethylcarbodiimide hydrochloride ("EDC") 
(221 mg, 1. 14 mmol). The orange mixture was stirred for 14 h and quenched with N,N- 
diraethylethylenediamine (27.4 mg, 0.31 mmol). After stirring for 45 minutes, the 

35 reaction mixture was diluted with ethyl acetate and washed sequentially with water, 10% 
aqueous citric acid, saturated NaHC03, water, and brine. The organic layer was dried 
over Na2S04 and the solvent was removed at reduced pressure. The resulting crude oil 
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was purified by flash column chromatography (silica, 35% ethyl acetate / hexane) to 
provide 468 mg (89%) of the tide compound as a viscous colorless oil. MS (ES) m/e 
519.4 [M+HJ+, 463.4, 419.2. 

b) 6-AmincvN>rr2-rdodecvloxv^nhenvnmethvn-N>methvlhexanamide 

5 A solution of the compound of Example 2(a) in 4N HC1 in dioxane (1.1 raL) was 

stirred for 20 h at room temperature. The solvent was removed at reduced pressure and 
the residue was dissolved in aqueous IN NaOH. The aqueous layer was extracted with 
diethyl ether (2x) and the combined organic layers were washed with brine, dried 
(Na2S04), and concentrated in vacuo. The crude product was purified by flash column 
10 chromatography (silica, 50% methanol / chloroform) to afford 133 rag (71%) of the title 
compound as a viscous oil. MS (ES) m/e 419.4 [M+HJ+. 

c) 6.Amin(vN-rr2>rdodecvloxv^nh envnmethvl1-N-methvlhexanamide hydrochloride 

Following the procedure of Example 1(e), except substituting the compound of 
Example 2(b) (133 mg, 0.32 mmol) for (/?>2,6-diamino-N-[[2-(dodecyloxy)phenyl]- 
15 methyl]-N-methylhexanamide, the title compound (153 mg, > 99%) was prepared as a 
milky oil. Anal. (C26H47O2N2CI • 0.5 H2O) calcd: C, 67.28; H, 10.42; N, 6.04. 
Found: C, 67.04; H, 10.29; N, 6.00. 



Example 3: Preparation of 6-amino-N-methvl-N-rrr2-r8- 
20 phenvl>octvloxvlphenvnmethvnhexanamide hydrochloride 

a^N-Methvl-r2-( , 8-phenvnoctvloxv1benzvlamine 

Following the procedures of Example 1(a) and 1(b) respectively, except 
substituting (8-phenyl)octyl bromide for 1-iodododecane, the title compound was prepared 
as a pale yellow oil. MS (ES) m/e 326.2 [M+H]+ 
25 b) frftm-BptQxycirtOTyn^ 

hCTanaroide 

Following the procedure of Example 2(a), except substituting the compound of 
Example 3(a) (329 rag, 1.01 mmol) for (2-dodecyloxy)-N-methylbenzylamine, the title 
compound (453.4 mg, 84%) was prepared as a colorless oil. MS (ES) m/e 539.4 [M+H]+ 
30 c^ 6-Amino>N-methvl-N-rrr2^8-phenvnoctvloxv1nhenvnmethvllhexanamide 
hydrochloride 

A solution of the compound of Example 3(b) (444 mg, 0.83 mmol) in 4N HC1 in 
dioxane (2 mL) was stirred at room temperature for 3 h. The solvent was removed at 
reduced pressure and the resulting crude oil was triturated with diethyl ether (2x). After 
35 carefully decanting the solvent, the pale yellow oil was dried at 65 °C under vacuum for 18 
h to yield 370 mg (94%) of the tide compound. Anal. (C28H43O2N2CI • 1.25 H2O) 
calcd: C, 67.58; H, 9.22; N, 5.63. Found: C, 67.68; H, 9.01; N, 5.56. 
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Example 4: Preparation of f/n-2.6- diamino-N-methvNN-rrr3-(8- 
phenvnoctvloxvlphenvllmethv ll hexanamide dihvdrochloride 

a) La=2,MBB£a^^ 
5 methvllhexanamide 

Following the procedure of Example 1(c), except substituting N-methyl-[2-(8- 
phenyl)octyloxy]benzylamine (329 mg, 1.01 ramol) for (2-dodecyloxy)-N-methyl- 
benzylaraine, the title compound (607 mg, 92%) was prepared as a pale yellow viscous 
oil. MS (ES) m/e 654.4 [M+H]+ 
10 b U/?V2.6-Diamino-N-methv^^ 

fflhyflrochtorite 

Following the procedure of Example 3(c), except substituting the compound of 
Example 4(a) (607 rag, 0.93 mmol) for 6-(tert-butoxycarbonyl)amino-N-methyl-N-[[[2- 
(8-phenyl)octyloxy]phenyl]raethyl]hexanamide, the title compound (433 mg, 88%) was 
15 prepared as a white powder. Anal. (C28H45O2N3CI2 • 0.25 H2O) calcd: C, 63.32; H, 
8.63; N, 7.91. Found: C, 63.08; H, 8.65; N, 7.82. 

Example 5: Preparation of 6-amino-N-rr2-(hexadecvloxv)phenvl1methvn- 
N-methvlhexanamide hydrochloride 

20 a) (2-Hg*atecylQ*yVN^ 

Following the procedures of Example 1(a) and 1(b) respectively, except 
substituting 1-iodohexadecane for 1-iodododecane, the title compound was prepared as a 
white solid. *H NMR (400 MHz, CDCI3) 7.37 (d, J = 7.37 Hz, 1H), 7.30 (ra, 1H), 
6.93 (t, J = 7.52 Hz, 1H), 6.88 (d, J « 8.26 Hz, 1H), 5.85 (br s, 1H), 4.01 (m, 4H), 

25 2.48 (s, 3H), 1.83 (m, 2H), 1.42 (ra, 2H), 1.26 (m, 24H), 0.88 (t, J = 6.59 Hz, 3H). 
b^ 6>ftert-ButoxvcarhonvnaminrvN>rr2>rhexadecvloxv)Dhenvl1methvIVN- 
mrthylhexariamide 

Following the procedure of Example 2(a), except substituting the compound of 
Example 5(a) (151 mg, 0.44 mmol) for (2-dodecyloxy)-N-methylbenzylamine, the title 
30 compound (216 mg, 86%) was prepared as a white solid. MS (ES) m/e 575.6 [M+H] + . 
c^ 6-Amino-N>rr2-rhgxadecvlox v^phenvl1methvn.N-methvlhexanamide hydrochloride 

A solution of the compound of Example 5(b) (216 mg, 0.38 mmol) in 4N HC1 in 
dioxane (0.93 raL) was stirred at room temperature for 1 h. The solvent was removed at 
reduced pressure and the resulting residue was triturated with acetonitrile (2x). After 
35 carefully decanting the solvent, the resulting oil was dissolved in water (HPLC grade) and 
lyophilized to afford 165 mg (85%) of the title compound as a white amorphous solid. 
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Anal. (C30H55O2N2CI) calcd: C, 70.48; H, 10.84; N, 5.48. Found: C, 70.42; H, 
10.87; N, 5.87. 

Example 6: Prepar ation of 4-amino>N-rr2-(dodecvloxv>Dhenvl1methvn-N- 
methvlbiitanamide hydrochloride 

a> 4-(tert-Butoxvcarhonv ttamintvN-rr2^^^^ 

Following the procedure of Example 2(a), except substituting (tert-butoxy- 
carbonyl)-Y-aminobutyric acid (100 rag, 0.49 mmol) for (tert-butoxycarbonyl)-e- 
aminocaproic acid, the title compound (180 mg, 90%) was prepared as a colorless oil. MS 
(ES)m/e 491.2 [M+H]+. 

M 4-Amino-N-rr2-(dod ecvloxv^nhenvnmethvl1>N-methvlbutanamide hydrochloride 

FoDowing the procedure of Example 5(c), except substituting the compound of 
Example 6(a) (180 mg, 037 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2-(hexadecyl- 
oxy)phenyl]methyl]-N-methylhexanamide, the title compound (124 mg, 74%) was 
prepared as a white amorphous solid. Anal. (C24H43O2N2CI • 0.125 H2O) calcd: C, 
67.14; H, 10.21; N, 6.52. Found: C, 67.07; H, 10.16; N, 6.59. 

Example 7: Preparation of 6-amino-N>rr3-(dodecvloxv)phenvnmethvn-N- 
methvlhexanamide hydrochloride 

a^ (3-DodecvloxvVN-methvIhenzvlamine . 

Following the procedures of Example 1(a) and 1(b) respectively, except 
substituting 3-hydroxybenzaldehyde for 2-hydroxybenzaldehyde, the title compound was 
prepared as a white solid. MS (ES) m/e 306.2 [M+H]+. 

b) frften-Pwm^ 

Following the procedure of Example 2(a), except substituting the compound of 
Example 7(a) (128 mg, 0.42 mmol) for (2-dodecyloxy)-N-methylbenzylamine, the title 
compound (174 mg, 80%) was prepared as a colorless oil. MS (ES) m/e 519.2 [M+H] + , 
463.2, 419.2. 

c) 6-Amino-N-rr3-fdodecvloxv^phenvnmethvl VN-methvlhexanamide hydrochloride 

Following the procedure of Example 5(c), except substituting the compound of 
Example 7(b) (174 mg, 0.34 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2- 
(hexadecyloxy)phenyl]raethyl]-N-methylhexanamide, the title compound (155 mg, >99%) 
was prepared as a white amorphous solid. Anal. (C26H47O2N2CI) calcd: C, 68.62; H, 
10.41; N, 6.16. Found: C, 68.37; H, 10.40; N, 6.19. 
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Example 8: Preparation of N>r r2-(dodecvloxv)phenvnmethvn>N-methvi-6> 
morpholinohexanamide 

z) 6-Bromo-N>rr2^dodecvlQxv^Dhenvl1methvl1-N-methvmexanamide 

To a stirred solution of the compound of Example 1(b) (131 mg, 0.43 mmol) in 
5 methylene chloride (2.1 mL) at 0°C under an argon atmosphere was added 6-bromo- 
hexanoyl chloride (96.4 mg, 0.52 mmol). After 30 minutes, the reaction was quenched 
with saturated NaHC03 and diluted with ethyl acetate. The organic layer was washed 
with water and brine, dried(MgS04), and concentrated in vacuo. The crude product was 
purified by flash column chromatography (silica, 50% ethyl acetate / hexane) to provide 

10 142 mg (73%) of the title compound as a colorless oil. MS (ES) m/e 482.2 [M+H]+. 
bm-rr2-(T3odecvloxv^henvllmethvl1-N-methvl-6-morpholinohexanamide 

To a solution of the compound of Example 8(a) (46 mg, 0.103 mmol) in N,N- 
dimethylformamide (2 mL) under an argon atmosphere was added morpholine (0.022 mL) 
and a catalytic amount of sodium iodide (1 mg, 0.007 mmol). The reaction was stirred for 

15 16 h and the solvent was removed at reduced pressure. The residue was poured into water 
and the aqueous layer was extracted with ethyl ether (2x). The combined organic extracts 
were washed sequentially with saturated NaHC03, water, and brine, dried (MgSC)4), and 
concentrated in vacuo. The crude product was purified by flash column chromatography 
(silica, 10% methanol / methylene chloride) to afford 217 mg (91%) of the title compound 

20 as a colorless oil. Anal. (C30H52O3N2 • 0.67 H2O) calcd: C, 71.96; H, 10.74; N, 5.59. 
Found: C, 72.05; H, 10.41; N, 5.69. 



Example 9: Pr eparation o f N-rr2-(dodecvloxv)phenvl1methvl1-N- 
rmethvlhexanamidol-6-N*. N". N -trimethvlammonium bromide 

25 a) N-rr2-fPpdecyiQxy)phenY?^^ N*. N^ffimsthvl- 

ammopiupi bromide 

Trimethyl amine gas was bubbled through a stirred solution of the compound of 
Example 8(a) (144 mg, 0.30 mmol) in N,N-dimethylformamide (10 mL) under an argori 
atmosphere for 5 minutes. The reaction was stirred for 18 h at room temperature and the 
30 solvent was removed at reduced pressure. The resulting residue was triturated with 
acetonitrile (2x) and lyophilized to provide 150 mg (93%) of the title compound as a 
hygroscopic white solid. Anal. (C29H5302N2Br • 0.33 H2O) calcd: C, 63.60; H, 9.88; 
N, 5.11. Found: C, 63.36; H, 9.83; N, 5.17. 



35 Example 10: Preparat ion of 6-amino-N-methvl-N-rrr2-(8- 
phenvnoctvllphenvnmethvnhexanamide hydrochloride 

a^N^MethvI-r2-r8>phenvnoctvl1henzvlamine 

-36- 



WO 95/17888 PCT/US94/14684 

Following the procedures of Example 1(a) and 1(b) respectively, except 
substituting 2-(8-phenyl)octylbenzaldehyde for 2-hydroxybenzaldehyde, the title 
compound was prepared as a pale yellow oil. MS (ES) m/e 310.2 [M+H]+, 279. 
h ^tert-Biitoxvcarbon vnamino^^ 

5 h$xmmite 

Following the procedure of Example 2(a), except substituting the compound of 
Example 10(a) (687 mg, 2.22 mmol) for (2-dodecyloxy)-N-raethylbenzylamine, the tide 
compound (973 mg, 84%) was prepared as a yellow oil. MS (ES) m/e 523.4 [M+H]+, 
423.4. 

10 c) 6-Ammo-N-m ft thvi-^ hydrochloride 
Following the procedure of Example 3(c), except substituting the compound of 
Example 10(b) (174 mg, 0.34 mmol) for 6-(tert-butoxycarbonyl)amino-N-methyl-N-[[[2- 
(8-phenyl)octyloxy]phenyl]methyl]hexanamide, the title compound (747 mg, 88%) was 
prepared as a pale yellow oil. Anal. (C28H43ON2CI • H2O ) calcd: C, 70.49; H, 9.51; 

15 N, 5.87. Found: C, 70.33; H, 9.17; N, 5.75. 

Example 11: Preparation of N>rr(5-aniino-2>dodecvlOXY)pheT|Yl1yn^Yn-0- 
amino-N-methvlhexanamide ^hydrochloride 

aU2^Dodecvloxv-5-nitroVN-methv1benzvlamine 
20 Following the procedures of Example 1 (a) and 1 (b) respectively, except 

substituting 2-hydroxy-5-nitrobenzaldehyde for 2-hydroxybenzaldehyde, the title 
compound was prepared as a white solid. MS (ES) m/e 351.2 [M+H] + . 
m 6-ftert-Butoxvcarbnnvnamm 

25 Following the procedure of Example 2(a), except substituting the compound of 

Example 11(a) (227 mg, 0.65 mmol) for (2-dodecyloxy)-N-methylbenzylamine, the tide 
compound (303 mg, 83%) was prepared as an off-white solid. MS (ES) m/e 564.4 
[M+H]+, 508.4, 464.4: 

c) N.rrr5-Amino-2-dodecvloxvVhenvnmet hv]1-6>(tert-hutoxvcarbonvnamino-N- 

30 methy>heyaiiamjidg 

10% Palladium on activated carbon (30 mg) was added to a solution of the 

compound of Example 1 1(b) (303 mg, 0.54 mmol) in methanol (0.6 mL ) and ethyl acetate 

(0.6 mL) under an argon atmosphere. The reaction was stirred under an hydrogen 

atmosphere (balloon pressure) for 3 h. The reaction mixture was diluted with methylene 

35 chloride and filtered through Celite®. The filtrate was concentrated in vacuo and purified 

by flash column chromatography (silica, 10% methanol / methylene chloride), affording 
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272 mg (95%) of the title compound as a rose-colored oil. MS (ES) ra/e 534.4 [M+H]+ 
434.2. 

dl N-rr(5-Amino-2-dodecvloxv^ 

5 Following the procedure of Example 5(c), except substituting the compound of 

Example 11(c) (127 rag, 0.24 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2-(hexadecyl- 
oxy)phenyl]raethyl]-N-methylhexanamide and diethyl ether for acetonitrile as the 
trituration solvent, the title compound (141 mg, >99%) was prepared as a white 
amorphous solid. Anal. (C26H49O2N3CI2 • 0.25 H2O) calcd: C, 61.10; H, 9.76; N, 
10 8.22. Found: C, 61.11; H, 9.70; N, 7.88. 

Esamcls 12? Preparation pf ^mim'^'UZ^od^yiQ^y^Uh 

oxooctvPaininolphenvllmethvll-N-methvlhexanainide hydrochloride 
a^6-(tert-Butoxvcarhnnvnamino-N-rr2-dodecv1oxv-5-rri>oxooctvnaminolohenvIV 

15 methvll-N-methvlhexanamide 

Following the procedure of Example 8(a), except substituting the compound of 
Example 1 1(c) (152 mg, 0.29 mmol) for (2-dodecyloxy)-N-methylbenzylamine and 
octanoyl chloride for 6-bromo-hexanoyl chloride, the title compound (144 mg, 81%) was 
prepared. MS (ES) m/e 660.4 [M+H]+, 560.4. 

20 b^ 6- Amino-N-rr2-dodecvloxv-5-rn -oxooctv^aminolohenvllmethvri-N- 
methvlhexanamide hydrochloride 

FoUowing the procedure of Example 5(c), except substituting the compound of 
Example 12(a) (145 mg, 0.27 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2-(hexadecyl- 
oxy)phenyl]methyl]-N-methylhexanaraide, the title compound (1 13 rag, 87%) was 

25 prepared as a pale yellow oil. Anal. (C34H62O3N3CI • 0.125 H2O) calcd: C, 68.22; H, 
10.48; N, 7.02. Found: C, 68.07; H, 10.46; N, 6.73. 

Example 13: Preparation of fi-amino-N-IT2- 
(dodecvloxv^Dhenvllmethvllhexanamide hydrochloride 

30 a^ 2-Dodecvloxvbenzamide 

Following the procedure of Example 1(a), except substituting 2-hydroxy- 
benzamide for 2-hydroxybenzaldehyde, the title compound was prepared as a white 
crystalline solid. MS (ES) m/e 306 [M+H]+. 

b) (2-PQ$ttyiQ7w)tymmlmm 

35 To a stirred solution of the compound of Example 13(a) (100 mg, 0.33 mmol) in 

tetrahydrofuran (1.5 raL) at 0°C under an argon atmosphere was added a solution of 0.1 M 
lithium aluminum hydride in tetrahydrofuran (0.66 mL, 0.66 mmol). The reaction was 
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stirred at room temperature for 1 h and then heated at 75°C for 2.5 h. The reaction mixture 
was cooled to room temperature and the excess lithium aluminum hydride was destroyed 
by slowly adding ethyl acetate. A concentrated solution of sodium hydroxide was slowly 
added until white solids formed. The mixture was diluted with diethyl ether and filtered. 
5 The solvent was removed at reduced pressure from the filtrate, and the white residue was 
purified by flash column chromatography (silica, 90:10:1 methylene chloride-methanol- 
water) to afford 48 mg (50%) of the title compound as a yellow oil. MS (ES) m/e 292.2 
[M+H]+, 275.2. 

c) frten-Pytoxycaito^ 

10 Following the procedure of Example 2(a), except substituting the compound of 

Example 13(b) (127 mg, 0.44 ramol) for (2-dodecyloxy)-N-methylbenzylamine, the title 
compound (186 mg, 80%) was prepared as a white solid. MS (ES) m/e 505.2 [M+H]+. 

d) 6-Amino-N-rr2-rdodecvloxv>phenvllmethvl1hexanamide hydrochloride 

Following the procedure of Example 5(c), except substituting the compound of 
15 Example 13(c) (187 mg, 0.35 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2-(hexadecyl- 
oxy)phenyl]methyl]-N-methylhexanamide, the title compound (151 mg, 98%) was 
prepared as a white amorphous solid. Anal. (C25H45O2N2CI • 0.125 H2O) calcd: C, 
67.73; H, 10.29; N, 6.32. Found: C, 67.71; H, 10.31; N, 6.62. 



20 Example 14: Prepara tion of 6-amino-N-r(3-dodecvloxv)-2- 
DvridinvnmethvlUN-methvlhexanamide dihvdrochioride 

a) ?-Dpdficylo^y-2-(hy^rQ^ymgthy)[)pyriaiiTtQ 

Following the procedure of Example 1(a), except substituting 3-hydroxy-2- 
(hydroxymethyl)pyridine hydrochloride (250 mg, 1.55 mmol) for 2- 

25 hydroxybenzaldehyde, the title compound (277 mg, 64%) was prepared as an off-white 
solid. lH NMR (400 MHz, CDCI3) 8.12 (d, J = 4.3 Hz, 1H), 7.20 (m, 1H), 7.10 (m, 
1H), 4.34 (br s, 1H), 4.76 (s, 2H), 3.99 (t, J = 6.57 Hz, 2H), 1.81 (m, 2H), 1.46 (m, 
2H), 1.28 (m, 16H), 0.88 (t, J = 6.6 Hz, 3H). 
fr> 2-r3-Dodecvloxv^nvridine carboxaldehvde 

30 A stirred solution of the compound of Example 14(a) (277 mg, 0.99 mmol) in 

methylene chloride (2 mL) under an argon atmosphere was treated with Mn02 (430 mg, 
4.95 mmol). The reaction was stirred at room temperature for 36 h and filtered through 
Celite®. The solvent was removed at reduced pressure and the resulting crude oil was 
purified by flash column chromatography (silica, 2% methanol / methylene chloride) to 

35 afford the title compound (213 rag, 77%) as a pale yellow oil. MS (ES) m/e 292.3 
[M+H]+ 

c^N-rf3.DodecvloxvV2-nvridinvl1methvl1-N-methvlamine 
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Following the procedure of Example 1 (b), except substituting the compound of 
Example 14(b) (213 mg, 0.73 mmol) for 2-dodecyloxybenzaldehyde, the title compound 
(151 mg, 67%) was prepared. MS (ES) m/e 307.2 [M+H]+. 
d^ 

5 jfr^anaqiKfr 

Following the procedure of Example of 2(b), except substituting the compound of 
14(c) (151 mg, 0.49 mmol) for (2-dodecyloxy)-N-methylbenzylamine, the title compound 
(228 mg, 90%) was prepared as a yellow solid. MS (ES) ra/e 519.4 [M+H]+ 420.2. 
e^ (vAmino-N4(3-dodecvloxvV2^ dihvdrochloride 
10 Following the procedure of Example 5(c), except substituting the compound of 

Example 14(d) (228 mg, 0.45 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2- 
(hexadecyloxy)phenyl]methyl]-N-methylhexanamide, the title compound (199 mg, 90%) 
was prepared as a hygroscopic pale yellow solid. Anal. (C25H47O2N3CI2 • 0.67 H2O) 
calcd: C, 59.51; H, 9.65; N, 8.33. Found: C, 59.19; H, 9.68; N, 8.40. 

15 

Example 15: Preparation o f N-f6-aminohexane-l-vl)-2- 
dodecvloxvbenzamide trifluoroacetate. 

N-r6-( tert-Butox vcarhonvlamino^hexane- 1 -vn-2-dodecvloxvbenzamide 

N-Boc-1, 6-diaminohexane hydrochloride (255 mg, 1.01 mmol, Fluka) was 

20 dissolved in dry pyridine (2 mL) and treated with acetylsalicyloyl chloride (200 mg, 1.01 
mmol). The reaction was stirred under an argon atmosphere at room temperature for 4 h. 
The reaction was diluted with CH2CI2 and poured into 10% HC1. The product was 
extracted into CH2CI2 and the combined organic extracts were washed with NaHC03 and 
brine and dried (MgS04). Evaporation of the solvent gave crude product which was used 

25 directly in the next step. 

The compound prepared above was dissolved in MeOH (5 mL) and treated with an 
excess of K2CO3. The reaction was vigorously stirred for 45 minutes at room 
temperature under an argon atmosphere. The reaction solution was poured into aqueous 
NH4CI and the product extracted into CH2CI2. The combined organic extracts were 

30 washed with brine and dried (MgS04). Evaporation of the solvent gave a colorless oil 
which was used directly in the next step. 

The crude product from above was dissolved in DMF (1 mL) and treated with 1- 
iodododecane (0.25 mL, 1.01 mmol) and CS2CO3 (1.63 g, 5.0 mmol). The reaction was 
stirred under Ar for 30 minutes at 85 °C. After cooling, the reaction was diluted with 

35 EtOAc and washed with H2O and brine and dried (MgS04). The product was purified by 
flash column chromatography (silica, 30% EtOAc in hexane) to give 321 mg (64%, 3 
steps) as a white solid. Melting point 70-73°C; MS (ES+) m/e 505.2 [M+H]+. 
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fcrt N-r6-AminQhexane-l>vlV2>doriftcvlnxvhenzamide. trifluoroacetate 

The compound from Example 15(a) (300 mg, 0.60 mmol) was dissolved in dry 
CH2CI2 (2.4 raL) and treated with trifluoroacetic acid (TFA, 0.60 mL). The reaction was 
stined under Ar at 0 °C for 2 h followed by 30 minutes at room temperature. The solvent 
5 and excess TFA were evaporated and the resulting oil was dissolved in H2O. 

Lyophilization provided the desired product as a light tan amorphous solid (320 mg, 
100%). MS (DCI) m/e 405.5 [M+H]+ free base; 306.3 [M- (CH2)6NH2 +.HJ+ 

Example 16: Preparation of N-r6-aminohexan-l-vl)>2-dodecv»oyY-5-(^ 

10 in^hoxycari?Qyiyll)gtby|ib?nzami^^ hydrochloride 

a^ N-M-rtert-Butnxvcarhonvnaminote 

Following the procedure of Example 2(a), except substituting 5-formylsalicylic 
acid (500 mg, 3 mmol) for (tert-butoxycarbonyl)-e-aminocaproic acid and N-(tert-butoxy- 
carbonylH,6-diaminohexane dihydrochloride (910 mg, 3.6 mmol) for (2-dodecyloxy)-N- 
15 benzylamine, the title compound (426 mg, 72%) was prepared as a white solid. MS (ES) 
m/e 365.2 [M+H]+. 

b) N-r6-(ten-Pytwc^^ 

Following the procedure of Example 1(a), except substituting the compound of 
Example 16(a) (254 mg, 0.70 mmol) for 2-hydroxybenzaldehyde and cesium carbonate 
20 for potassium carbonate, the tide compound (328 mg, 88%) was prepared as a white solid. 
MS (ES) m/e 533.2 [M+H]+ 

c) N-r6-rtert>Butoxvcarbonvnaminohexan-l -vn-2-dodecvloxv-5-rE-(2-methoxv- 

carfronyDYmylbensmite 

A stirred solution of the compound of Example 16(b) (328 mg, 0.62 mmol) in 

25 toluene (2 mL) was treated with methyl (triphenylphosphoranylidene)acetate (23 1 mg, 

0.69 mmol) and heated at 50°C for 1 h. The solvent was removed at reduced pressure and 
the resulting residue was purified by flash column chromatography (silica, 40:40:20 ethyl 
acetate-hexane-methylene chloride) to afford the title compound (327 rag, 90%) as a white 
solid. *H NMR (400 MHz, CDCI3) 8 8.42 (s, 1H), 7.94 (m, 1H), 7.67 (d, J = 16 Hz, 

30 1H), 7.55 (s, 1H), 6.97 (ra, 1H), 6.42 (d, J = 16 Hz, 1H), 4.57 (br s, 1H), 4.15 (t, J = 
6.4 Hz, 2H), 3.80 (s, 3H), 3.46 (q, J = 6.83 Hz, 2H), 3.11 (ra, 2H), 1.91 (m, 2H), 1.61 
(m, 2H), 1.43 (m, 33H), 0.88 (t, J = 6.55 Hz, 3H). 

dm-r6-ftert-Butoxvcarhonvnaminohexan>l-vlV2^dodecvloxv-5>( r 2-methoxvcarhonvn- 
etfiYlfrgirejUffljite 

35 Following the procedure of Example 1 1 (c), except substituting the compound of 

Example 16(c) (327 mg, 0.56 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[(2-dodecyl- 
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oxy-5-nitro)phenyl]methyl]-N-methylhexanamide, the tide compound (296 mg, 90%) was 
prepared as a white solid. MS (ES) m/e 591.4 [M+H]+ 

N-T6- Aminohexan- 1 .vn ^-dodecvloxv-S-rZ^methoxvcarbonvnethvlbenzamide 

Following the procedure of Example 5(c), except substituting the compound of 
Example 16(d) (197 mg, 0.33 mmol) for 6-(tert-bumycarbonyl)amino-N-[[2-(hexadecyl- 
oxy)phenyl]methyl]-N-methylhexanamide and diethyl ether for acetonitrile as the 
triturating solvent, the title compound (175 mg, 99%) was prepared as an amorphous 
white solid. Anal. (C29H51O4N2CI • 0.5 H 2 0) calcd: C, 64.96; H, 9.77; N, 5.22. 
Found: C, 65.11; H, 9.82; N, 5.06. 

Example 17: Preparation of N-r4-(2-amino)ethvl1phenvl-2- 
dodecvloxvbenzamide hydrochloride 

a) N-ftert-BvUP^carfron 

A stirred, cooled (-78°C) solution of di-tert-butyl dicarbonate (539 mg, 2.47 mmol) 
in DMF (1 raL) under an argon atmosphere was treated with a solution of 4~nitro- 
phenethylamine hydrochloride (500 mg, 2.47 mmol) in DMF (7 raL) and pyridine (0.2 
mL, 2.47 mmol). The reaction was allowed to warm slowly to room temperature and 
stirred for 20 h. The reaction mixture was diluted with ethyl acetate and washed with 
water, dried (Na2S04), and concentrated in vacuo. The resulting crude product was 
purified by flash column chromatography (silica, 30% ethyl acetate / hexane) to afford the 
title compound (176 mg, 27%) as a white solid. X H NMR (400 MHz, CDCI3) 5 4.79 (br 
s, 1H), 3.92 (s, 2H), 2.23 (s, 1H), 1.45 (s, 9H). 

b) N-(tm-Pyto;m^onYD 

Following the procedure of Example 11(c), except substituting the compound of 
Example 17(a) (176 mg, 0.66 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[(2-dodecyl- 
oxy-5-nitro)phenyl]methyl]-N-methylhexanamide, the title compound (130 mg, 83%) was 
prepared as a pink crystalline solid. MS (ES) ra/e 237.0 [M+H] + . 
c^N-r(tert-Butoxvcarbonvn-4-(2-amino>ethvnDhenvl-2-hvdroxvbenzamide 

Following the procedure of Example 2(a), except substituting salicylic acid (64 
mg, 0.46 mmol) for (tert-butoxycarbonyl)-£-aminocaproic acid and the compound of 
Example 17(b) (130 mg, 0.55 mmol) for (2-dodecyloxy)-N-benzylamine, the title 
compound (116 mg, 71%) was prepared as a white solid. MS (ES) m/e 357.2 [M+H]+. 
d^N-.r(tert-Butoxvcarhonvn^-(2-amino)ethvI1phenvl>2-dodecvloxvbenzamide 

Following the procedure of Example 1(a), except substituting the compound of 
Example 17(c) for 2-hydroxybenzaldehyde and cesium carbonate for potassium carbonate, 
the title compound was prepared as a white solid. MS (ES) m/e 525.2 [M+H] + . 
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e) N-r4-(2-Amino>ethvl]Dhenv1-2-dodecvloxvben 7amide hydrochloride 

Following the procedure of Example 5(c), except substituting the compound of 
Example 17(d) (89 mg, 0.17 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2-(hexadecyl- 
oxy)phenyl]methyl]-N-methylhexanamide and diethyl ether for acetonitrile as the 
triturating solvent, the title compound (77 mg, 98%) was prepared as a white amorphous 
solid. Anal (C27H41O2N2CI • 0.25 H 2 0) calcd: C, 69.65; H, 8.98; N, 6.02. Found: C, 
69.87; H, 9.05; N, 5.80. 

Example 18: Preparation of N^6-aminohexan-l-vl>-S-f3>amino >pro|ivl.2, 
^efYloxYbenzpmide difrydrpchlorirle 

a) N"(tm-Pp^Y<?arbo^yli)-pr9PYnylam^g 

Following the procedure of Example 17(a), except substituting 2-propynylamine 
(496 mg, 9 mmol) for 4-nitrophenethylamine hydrochloride and methylene chloride for 
DMF and pyridine, the title compound (1.14 g, 82%) was prepared as a white crystalline 
solid. *H NMR (400 MHz, CDCI3) 8 8.17 (d, J = 6.85 Hz, 2H), 7.36 (d, J = 8.53 Hz, 
2H), 4.62 (br s, 1H), 3.42 (m, 2H), 2.93 (t, J = 6.93 Hz, 2H), 1.43 (s, 9H). 

b) N-r6-aert-Butoxvcarhonvnaminohexan> 1 -vn-2-hvdroxv-5-iodohenzamide 

Following the procedure of Example 2(a), except substituting 5-iodosalicylic acid 
(500 mg, 1.89 mmol) for (tert-butoxycarbonyl)-e-aminocaproic acid and N-(tert-butoxy- 
cart>onyl)-l,6-diaminohexane dihydrochloride (573 mg, 2.27 mmol) for (2-dodecyloxy)- 
N-benzylamine, the title compound (465 mg, 53%) was prepared as a white solid. MS 
(ES) m/e 463.0 [M+H1+. 

c) N-r6-(ten-Butoxvcarbonvnaminohexan>l-v11-2- dodecvloxv-5-iodohen7^midft 

Following the procedure of Example 1(a), except substituting the compound of 
Example 18(b) for 2-hydroxybenzaldehyde and cesium carbonate for potassium carbonate, 
the title compound was prepared as a white solid. MS (ES) m/e 631.2 [M+H] + . 

d) N-r6-ftert-Butoxvcarbonvna^^ 
prppypyl-?-<ioaggYllo^Yl?gnsamMg 

To a stirred solution of the compound of Example 18(c) (100 mg, 0.16 mmol) in 
triethylamine (0.4 mL) under an argon atmosphere was added the compound of Example 
18(a) (30 mg, 0.19 mmol), bis(triphenyIphosphine)palladium(II) chloride (5.58 mg, 0.08 
mmol), and copper(I) iodide (1.51 mg, 0.08 mmol). The resulting mixture was heated at 
50°C for 4 h. Upon cooling to room temperature, the reaction mixture was diluted with 
ethyl acetate and washed with 5% HC1, water, and brine, dried (Na2SC>4), and 
concentrated in vacuo. The resulting crude product was purified by flash column 
chromatography (silica, 25% and 40% ethyl acetate / hexane) to afford the title compound 
(98 mg, 93%) as a dirty yellow solid. MS (ES) m/e 658.4 [M+H]+. 
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^ N-r^rtftrt-Butoxvcarbonvnaniiiiohexan- 1 -vn-5-r3-rtert-hiitoxvcarbonvnamino1- 
propvl-2-dodecvloxvbenzamide 

Following the procedure of Example 1 1(c), except substituting the compound of 
Example 18(d) (97 mg, 0.15 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[(2-dodecyl- 
5 oxy-5-nitro)phenyl]methyl]-N-methylhexanamide, the title compound (91 mg, 93%) was 
prepared as a white solid. MS (ES) m/e 662.4 [M+H]+. 

nN^^Aminohexan>1-vlV5-(3-amino>nropvl-2-dodecvIoxvbenzamide dihvdrocMoricie 
Following the procedure of Example 5(c), except substituting the compound of 
Example 18(e) (87 mg, 0.13 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[2-(hexadecyl- 
10 oxy)phenyl]methyl]-N-methylhexanamide and diethyl ether for acetonitrile as the 
triturating solvent, the title compound (67 mg, 97%) was prepared as a pale pink 
amorphous solid. Anal. (C28H53O2N3CI2 • 1.25 H 2 0) calcd: C, 60.35; H, 10.04; N, 
7.54. Found: C, 60.43; H, 10.07; N, 7.53. 

15 Example 19: Preparation of N-(6-aminohexan-l-Yn-2-dodecvloxv-5-(2- 

phgnylgthynyl)frgnzs|mifle hydrochloride 

am-f6-rtert-Butoxvcarbonvnaminohexan-l-vlV2>dodecvloxv-5-f2-Phenvlethvnvn 
benzamide 

Following the procedure of Example 18(d), except substituting phenylacetylene 
20 for N-(tert-butoxycarbonyl)-propynylamine, the title compound was prepared as a 
yellow solid. MS (ES) m/e 605.4 [M+H]+ 

b^N^6-Aminohexan-l-vn-2-dodecvloxv>5^2-Dhenvlethvnvnbenzamide hydrochloride 
A solution of the compound of Example 19(a) in 4N HCl/dioxane was stirred at 
room temperature for 1 h. The solvent was removed in vacuo and the resulting residue 

25 was triturated with diethyl ether. After removing the diethyl ether by filtration, the 
residue was dissolved in methanol and transferred to a round-bottomed flask. The 
methanol was removed in vacuo and the resulting white solid was dissolved in water 
(HPLC grade) and lyophilized to afford the title compound as an amorphous white solid. 
Anal. (C33H49O2N2CI • 0.63 H 2 0) calcd: C, 71.74; H, 9.17; N, 5.07. Found: C, 

30 71.36; H, 8.85; N, 5.40. 

Example 20 : P reparation of N-(6-aminohexan-l-vn-2-dodecvloxv-5-(2. 
Dhenvlethvnbenzainide hydrochloride 

a^ N-F6-rtert-Bmoxvcarhnnvtt^ benzamide 
35 Following the procedure of Example 1 1(c), except substituting the compound of 

19 (a) (61.8 mg, 0.1 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[(2-dodecyloxy-5- 
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nitro)phenyl]methyl]-N-raethylhexanamide, the title compound (47 mg, 77%) was 
prepared as a white solid. MS (ES) m/e 609.4 [M+H] + . 
h m-(6-Aminohexan-1 -v1V2-dodecv1ox^ 

Following the procedure of Example 19(b), except substituting the compound of 
5 Example 20(a) (47 mg, 0.077 ramol) for N-[6-(tert-butoxycarbonyl)aminohexan-i-yl)-2- 
dodecyloxy-5-(2-phenylethynyl)benzamide and acetonitrile for diethyl ether as the 
triturating solvent, the title compound (37 mg, 88%) was prepared as an amorphous 
white solid. Anal. (C33H53O2N2CI • 0.5 H2O) calcd: C, 71.52; H, 9.82; N, 5.05. 
Found: C, 71.70; H, 9.76; N, 4.98. 

10 

Example 21: P reparation of 6-amino>N-rr3-r(N- 
dodecvnamlnoca rhonvnDhenvnmethvnhexanamide hydrochloride 

a ^rtert-Butoxvca rhnnvnamino-N.rrf3-iodo>phenvnmethvl1hexanamide 

Following the procedure of Example 2(a), except substituting 3-iodobenzylamine 
15 (200 mg, 0.74 mmol) for (2-dodecyloxy>N-methylbenzylamine, the title compound 
(301 mg, 91%) was prepared as a white solid. MS (ES) m/e 447 [M+H]+, 391, 347. 
b^ 6-(tert-Butoxvcarbon vnamino^ 

A solution of the compound of Example 21(a) (150 mg, 0.34 mmol) in anhydrous 
20 dimethyl sulfoxide (1 raL) was added to palladium acetate (3.8 mg, 5 mmol %), 1,3-bis- 
(diphenylphosphino)propane (6.9 mg, 5 mmol %), triethylamine (0.1 raL), and dodecyl- 
amine (75 mg, 0.4 ramol). The reaction was purged with CO for 5 rain and stirred under a 
CO atmosphere (double-walled balloon) at 70°C for 20 h. The reaction mixture was diluted 
with ethyl acetate and washed with water and brine, dried (Na2S04)> and concentrated in 
25 vacuo. The resulting crude product was purified by flash column chromatography (silica, 
50% ethyl acetate / hexane and 3% methanol in methylene chloride) to afford the title 
compound (15 mg, 9%) as a white solid. MS (ES) m/e 532.4 [M+H] + . 
c\ 6-Amino-N-rr3-m^-dodecvl^ hydrochloride 
Following the procedure of Example 19(b), except substituting the compound of 
30 Example 21(b) (15 mg, 0.028 mmol) for N-[6-(tert-butoxycarbonyl)aminohexan-l-yl)- 
2-dodecyloxy-5-(2-phenylethynyl)benzamide, the title compound (13 mg, 92%) was 
prepared as an amorphous white solid. Anal. (C26H46O2N3CI • H2O) calcd: C, 64.24; 
H, 9.95; N, 8.64. Found: C, 63.88; H, 9.60; N, 8.33. 

35 Example 22: Preparation of N -r6-aminohexan-l-vn-2-dodecvIoxv-5- 
phenvlbenzamide hydrochloride 

a) N-M-ftert-Butoxvcarbonvnaminohexan- 1 -vI1-2-dofeCVl0^Y-5-PhgPYlbCT?amide 
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A mixture of palladium acetate (4.5 mg, 5 mmol %) and l,4-bis(diphenyl- 
phosphino)butane (8.5 rag, 5 mmol %) in anhydrous DME (3.5 mL) under argon was 
heated at 70°C for 40 seconds and gradually cooled to room temperature. The compound of 
Example 18(c) (250 mg, 0.4 mmol) was added, followed by phenylboric acid (54 mg, 0.44 
5 mmol), sodium carbonate (93 mg, 0.88 mmol) and water (0.15 mL). The reaction was 
heated at 70°C for 2 h and 100°C for 10 h. The reaction mixture was diluted with ethyl 
acetate and washed with water, 10% HC1, and brine, dried (Na2SC>4), and concentrated in 
vacuo. The resulting crude mixture was purified by flash column chromatography (silica, 
15% and 20% ethyl acetate / hexane) to afford the tide compound (97 mg, 42%) as a white 
10 solid. MS (ES) ra/e 581.4 [M+H]+, 525.4, 481.4. 

b^ N-^-Aminohexan-Uvn^^dodft cvlnxv-S-nhenvlbenzamide hydrochloride 

Following the procedure of Example 19(b), except substituting the compound of 
Example 22(a) (66 mg, 0.11 mmol) for N-[6-(tert-butoxycarbonyl)aminohexan-l-yl>2- 
dodecyloxy-5-(2-phenylethynyl)benzamide, the tide compound (59 mg, 96%) was 
15 prepared as an amorphous white solid. Anal. (C31H49O2N2CI • H2O) calcd: C, 69.57; 
H, 9.61; N, 5.23. Found: C, 69.72; H, 9.35; N, 5.17. 



Example 23: Pre paration of N-(2-pjperazinvnphenvl-2- 
dodecvloxvbenzamide hydrochloride 

20 al Ll-Dimethvlethvl 4-r2-n itrnphenvlVl^pipera7inecarboxvlate 

To a stirred solution of tert-butyl 1-piperazine-carboxylate (1.45 g, 7.8 mmol) in 
anhydrous dimethyl sulfoxide (21 mL) was added 1 -fluoro-2-nitrobenzene (1 g, 7.1 
mmol) and sodium bicarbonate (1.2 g, 14.2 mmol). The reaction was stirred at 95 °C for 
20 h. The reaction was diluted with ice-cold 10% HC1 and extracted with ethyl acetate 

25 (2x). The combined organic layers were extracted exhaustively with cold saturated 
NaHC03 solution; the resulting basic extracts were combined, acidified to pH 2 with 
10% HC1, and washed with ethyl acetate. The organic layer was dried over Na2S04 and 
concentrated in vacuo to give the title compound (2.3 g, >99%) as a viscous yellow oil: 
MS (ES) m/e 308 [M+H]+, 252, 208. 

30 b^ Ll-Dimethvlethvl 4-r2- aminonhenvlV1-pinerazinecarhoxvlate 

Following the procedure of Example 11(c), except substituting the compound of 
23 (a) (254 mg, 0.83 mmol) for 6-(tert-butoxycarbonyl)amino-N-[[(2-dodecyloxy-5- 
nitro)phenyl]methyl]-N-methylhexanamide, the title compound (199 mg, 87%) was 
prepared as a white solid. MS (ES) m/e 278.2 [M+H]+, 222, 178.2. 

35 c) N-r2-PiDera ^nvnphenvl-2-dodecvloxvhenzamid& hydrochloride 

Following the procedure described in Example 15, except substituting the 
compound of Example 23(b) (199 mg, 0.72 mmol) for N-BOC-l,6-diaminohexane 
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hydrochloride and 4N HCl/dioxane for trifluoroacetic acid, the title compound (138 mg, 
94%) was prepared as a hygroscopic colorless solid. Anal. (C29H44O2N3CI • 0.75 
H 2 0) calcd: C, 67.55; H t 8.89; N, 8.15. Found: C, 67.53; H, 8.58; N, 7.82. 

5 Example 24: Preparation of N-(3-piperazinvl-4-methoxv)phenvU2- 
dodecvloxvbenzamide hydrochloride 

a> hl-Dimethvlethvl 4-f5-amino-2-methoxvnhenvn-UniDerazinecarhoxvlate 

The title compound can be made according to the experimental disclosure found 

in European Patent Application 0 533 267 Al, published March 24, 1993, specifically on 
10 page 16, Intermediate 21, which is incorporated herein by reference. 

b) N->(3~Piperazinvl-4«methoxv ^phenvl-2~dodecvloxvbenzamide hydrochloride 
Following the procedure described in Example 15, except substituting the 

compound of Example 24(a) (127 mg, 0.41 mraol) for N-BOC-l,6-diaminohexane 

hydrochloride and 4N HCl/dioxane for trifluoroacetic acid, the title compound (182 mg, 
15 93%) was prepared as a white powder. Anal. (C30H46O3N3CI • L75 H2O) calcd: C, 

63.92; H, 8.85; N, 7.45. Found: C, 63.75; H, 8.71; N, 7.50. 

Example 25: Preparation of N-f3-Pinerazmvl-4-methoxv)nhenvl-2- 
benzvlbenzamide dihvdrochloride 

20 Following the procedure described in Example 15, except substituting the 

compound of Example 24(a) (176 mg, 0.57 mmol) for N-BOC-l,6-diaminohexane 
hydrochloride, benzyl bromide for 1-iodododecane, and 4N HCl/dioxane for 
trifluoroacetic acid, the title compound (217 mg, 87%) was prepared as an amorphous 
white solid. Anal. (C25H29O3N3CI2 • 2.25 H 2 0) calcd: C, 56.55; H, 6.16; N, 7.91. 

25 Found: C, 56.90; H, 6.42; N, 7.81. 

Example 26: Preparation of 5-(3-aminoproDvlV2-dodecvloxv-N-(3- 
pipera7inY)-4-meth?XY)phen Y l- frgfizaiyiifle trihycfrQClMPlite 

Following the procedure described in Example 18, except substituting the 
compound of Example 24(a) (127 mg, 0.41 mmol) for N-BOC-l,6-diaminohexane 

30 hydrochloride, the title compound (49.5 mg, 94%) was prepared as an amorphous light 
pink solid. Anal. (C33H55O3N4CI3 • 1.5 H 2 0) calcd: C, 57.50; H, 8.48; N, 8.13. 
Found: C, 57.28; H, 8.36; N, 8.11. 

PROTEIN KINASE C TNFffBmQN ASSAY 
35 PKC is purified (>90 percent) from rat brain according to Walton et al. (Walton, 

G.H., Bertics, P.J., Hudson, L.G., Vedvick, T.S. & Gill, G.N. Anal Biochem 161: 425- 
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437 [1987]) and Woodget & Hunter ( Woodget, J.R. & Hunter, T. J Biol Chem 268: 
4836-4843 [1987]). The enzyme is stored frozen in 16% glycerol and 0.01% Triton X-100. 

PKC activity is assayed as Ca 2+ / phospholipid-dependent transfer of 32 P-labeled 
phosphate from ATP to a synthesized peptide substrate (purchased from Bachera). Reaction 
5 mixtures (50 mL) contain, in addition to purified PKC: 10 raM Tris, pH 7.5; 1.1 mM 
CaCl2; 10 mM MgCl2; 1.0 mM EGTA; 40 mg/mL phosphatidyl serine; 1 mg/mL Diolein; 
100 mg/mL Bachem peptide; 0.5 microcuries of g- 32 P-ATP (specific activity. = 6000 
Curies / mmole; 10 mM final concentration); and various concentrations of test compounds 
or extracts. The reaction is initiated by addition of ATP, and is terminated after 20 minutes 

10 at 37 °C by spotting the mixture onto Whatman P81 paper squares, which are then washed 
in 0.5% phosphoric acid, dried with acetone, and assayed for 32 P-radioactivity by liquid 
scintillation spectrometry. The IC50, i-e., the concentration giving 50% inhibition of PKC 
activity, is determined by the equation [Log IC50 = Xs+d(Sx - 0.5)] where Sx is the sum 
of the percentages of enzyme inhibition at each concentration, d is the log of the 

15 concentration drop per interval, and X s is the log of the highest concentration tested. 

The compounds of this invention show activity as PKC inhibitors and have IC50 
values in the range of 0.001 to 150 raicromolar. Given the disclosure herein, one of 
ordinary skill in the art can utilize the present assay in order to determine which 
compounds of formula (I) or (II) are inhibitors of PKC. 

20 The above description fully discloses the invention including preferred 

embodiments thereof. Modifications and improvements of the embodiments specifically 
disclosed herein are within the scope of the following claims. Without further elaboration 
it is believed that one skilled in the art can, use the preceding description, utilize the present 
invention to its fullest extent Therefore any examples are to be construed as merely 

25 illustrative and not a limitation on the scope of the present invention in any way. The 
embodiments of the invention in which an exclusive property or privilege is claimed are 
defined as follows. 
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What is claimed is: 

1 . A compound of formula (I) or formula (II) or a pharmaceutical^ acceptable 
salt thereof : 

5 

3 

» r 

5 4 I " -4Y-(CH 2 )„R 



R R N-CCH^ZE-v^N. 




O 

Formula (I) 



3 

2 R 

R 



^ JD Y - (CH ^' 



5 4 

0 

10 Formula (II) 

wherein 

R 1 is hydrogen, lower alkyl, optionally substituted aryl, optionally substituted 
arylalkyl, optionally substituted heteroaryl or optionally substituted heteroarylalkyl; 
15 is hydrogen or lower alkyl; 

R 3 is hydrogen, CsCR 6 or -(CH2)kR 6 ; 

R 4 and R 5 , independently from one another, are hydrogen or lower alkyl; or R 4 
and R 5 , together with the nitrogen to which they are bound, form a saturated or 
unsaturated 5-, 6-, or 7-membered ring; 
20 R 6 is aryl, -CO2R 7 , -NHC(0)R 7 , -NR 7 R 8 , or -C(0)NR 7 R8; 

R 7 and R**, independently from one another, are hydrogen, or alkyl, provided that 
when R 6 is -CO2R 7 , R 7 is not hydrogen; 

E is CH-R9 wherein R 9 is hydrogen, alkoxy, -OH or -NR^^R**; 

RlO and R* independently from one another, are hydrogen or lower alkyl, or 
25 wherein R 10 and R 1 1 , together with the nitrogen to which they are bound, form a 
saturated or unsaturated 5-, 6-, or 7-membered ring; 

X is CH or N; 
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Y is -CH2, -O, -S, -N or C(0)NR 12 R 13 , wherein R 12 and R 13 , independently 
from one another arc hydrogen or alkyl, and further wherein Y is positioned on the central 
aromatic ring either ortho, meta or para relative to the amide containing side chain; 

Z is -CH2, optionally substituted aryl, optionally substituted arylalkyl, optionally 
5 substituted heteroaryl or optionally substituted heteroarylalkyl; 

k is an integer between 0 and 10; 

m is an integer between 0 and 10, provided that m is 0 only when Z is optionally 
substituted aryl or optionally substituted heteroaryl, and further, provided that when m is 0 
and Z is optionally substituted aryl or optionally substituted heteroaryl, R 4 and R 5 are not 
10 hydrogen or lower alkyl; 

n is an integer between 6 and 20; and 

p is an integer between 0 and 1. 

2. Hie compound as claimed in claim 1, wherein R 1 is hydrogen, lower alkyl 
or optionally substituted aryL 
15 3 . The compound as claimed in any of claims 1 or 2, wherein R 2 is hydrogen, 

methyl or ethyl. 

4. The compound as claimed in any of claims 1 to 3, wherein R 3 is hydrogen 
or -(CH2)kR 6 . 

5. The compound as claimed in any of claims 1 to 4, wherein R 4 and R^ are 
20 hydrogen or, together with the nitrogen to which they are bound, form a saturated six- 

membered ring. 

6. The compound as claimed in any of claims 1 to 5, wherein R 6 is -NR 7 r8 
or-C0 2 R 7 . 

7 . The compound as claimed in any of claims 1 to 6, wherein R 7 and R 8 , 
25 independently , from one another, arc hydrogen or methyl, provided that when R*> is 

-CO2R 7 , R 7 is not hydrogen. 

8. The compound as claimed in any of claims 1 to 7, wherein E is CH-R 9 , 
wherein R 9 is hydrogen or NR^^R 11 , wherein R 10 and R 11 are each hydrogen. 

9. The compound as claimed in any of claims 1 to 8, wherein X is CH or N. 
30 1 0. The compound as claimed in any of claims 1 to 9, wherein Y is oxygen and 

is ortho relative to the amide containing side chain. 

1 1 . The compound as claimed in any of claims 1 to 10, wherein Z is -CH2. 

1 2. The compound as claimed in claim 1 which is: 
(/?)-2,6-diamino-N-[[2-dodecyloxy)phenyl]methyl]-N-methylhexanamide; 

35 6-amino-N-[[2-(dodecyloxy)phenyl]methyl]-N-methylhexanamide; 

6-amino-N-methyl-N-[[[2-(8-phenyl)octyloxy]phenyl]methyl]hexanamide; 
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(^>2,6-cKamino-N-methyl-N-[[[2-(8-phenyl)octyloxy]phenyl]raethyl] hexanamide; 
6-amino-N-[[2-(hexadecyloxy)phenyl]methyl]-N-methylhexanamide; 

4- aminorN-[[2-(dodecyloxy)phenyl]methyl]-N-raethylbutanamide; 
6-amino-N-[[3-(dodecyloxy)phenyl]methyl]-N-methylhexanamide; 
N-[[2-(dodecyloxy)phenyl]methyl]-N-methyl-6-raoipholinohexanamide; 
N-[[2-(dodecyloxy)phenyl]methyl]-N-[methylhexanamido]-6-N', N', N'- 

trimethylammoniura bromide; 
6-amino-N-methyl-N-[[[2-(8-phenyl)octyl]phenyl]methyl]hexanamide; 
N-[[(5-ammo-2^odecyloxy)phenyl]ra 

6-amino-N-[[2-dodecyloxy-5-[(l-oxoociyl)araino]phenyl]methyl]-N- 

methylhexanamide; 
6-araino-N-[[2-(dodecyloxy)phenyl]raethyl]hexanamide; 
6-amino-N-[(3-dodecyloxy)-2-pyridinyl]raethy^ 
N-(6-aminohexane- 1 -yl)-2-dodecyloxybenzamide; 

N-(6-arainohexane-l-yl)-2-dodecyloxy-5-(2-methoxycarbonylethyl)benzamide; 

N-[4-(2-amino)ethyl]phenyl-2-dodecyloxybenzamide; 

N-(6-aminohexane-l-yl)-5-[(3-amino)propyl]-2-dodecyloxybenzamide; 

N-[3-(3-amino)propyl]phenyl-2-dodecyloxybenzamide; 

N-[2-(3-amino)propyl]phenyl-2-dodecyloxybenzamide; 

5- (2-phenylethynyl>N-(6-aminohexan-l-yl)-2-dodecyloxybenzamide; 

5- (2-phenylethyl)-N-(6-aminohexan- 1 -yl)-2-dodecyloxybenzamide; 

6- amino-N-[[3-[(N-dodecyl)aminrc 
N-(6-aminohcxan-l-yl)-2-dodecyloxy-5-phenylbenzamide; 
N-(2-piperazinyl)phenyl-2-dodecyloxybenzamide; 
N-(3-piperazinyl^raethoxy)phenyl-2-dodecyloxybenzanude; or 
5-(3-aminopropyl>2-dodecyloxy-N-(3-piperaziny 

13. A pharmaceutical composition comprising a compound of formula (I) or 
formula (II) as claimed in any of claims 1 to 1 1 and a pharmaceutical^ acceptable carrier or 
diluent therefor. 

14. A method of treatment of a PKC-mediated disease state in a mammal, 
which comprises administering to said mammal in need thereof, an effective amount of a 
compound of formula (I) or formula (II), or a pharmaceutical^ acceptable salt thereof as 
claimed in any of claims 1 to 12. 

1 5 . The method as claimed in claim 14 wherein the PKC-mediated disease state 
is chronic inflammation, psoriasis, a neurological disorder or cancer. 
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16. A method of treating a chronic inflammatory condition in a human in need 
thereof, which method comprises administering to said human an effective amount of a 
compound of formula (I) or formula (II), or a pharmaceutical^ acceptable salt thereof as 
claimed in any of claims 1 to 12. 
5 17. A method of inhibiting PKC in a mammal in need thereof, which method 

comprises administering to said mammal an effective amount of a compound of formula (I) 
or formula (II), or a pharmaceutically acceptable salt thereof as claimed in any of claims 1 
to 12. 
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